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PREFACE 

After spending nearly 34 years in State senice, mostly in the field of water 
and related resources, I haYe retired from the daily grind of full-time work. 
From 1935 to 1957, I sened in the Office of State Engineer; from 1957 to 1965, 
as Director of the Department of Consenation and Natural Hesources; and 
then 2% years as Director of the Center for \Yater Hesources Hesearch of the 
Desert Hesearch Institute. 

Like so many professional men who retire, I \Yanted to spend a part of my 
time in work that would be both interm;ting and productiYe. One day when I 
was Yisiting George (Skip) \Yorts and Thomas Eakin of the U.S. Geological 
Snney here in Carson City, the discussion got started about the water supplies 
for the old mining camps of Nevada. It was recognized that Yery little attention 
had been given to this particular subject of water supply, with the possible 
exception of Virginia City. 

Mr. 'y orts suggested that I might wish to try my hand ·on a part-time basis 
under the Federal-State cooperatiYe program between the U.S. Geological 
Suney and the Department of Consenation and N a:tural Resources. Since I 
have always been interested in our State's history, I lost no time in getting 
started. My first effort was on the water supply of the Comstock, bringing its 
history up to 1969, which is coYered herein. 

Since starting the Comstock water-supply story, I have been working on the 
history of other of the old mining camps and their quest for water. I am finding 
it exceedingly interesting, and in time I am hopeful that I can coYer most of 
the old mining camps in N entda, especially those where an adequate source of 
water for the townsite and mills was not readily a Yailable, which generally was 
the case. 

October 19·69 

HuGH A. SHAMBERGER 

ReseaTch H ydTolo,qist 
U.S. Geological SuTvey 
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THE STORY OF THE 
WATER SUPPLY FOR THE COMSTOCK 

(Virginia City, Gold Hill, and Silver City, Nevada, 1859-1969) 

EARLY HISTORY 

Of all tlw mmmg tmYns in XPYada, more has been 
writtPn about Yirginia City than any of tlw others. 
"'lH'Il Yirginia City i:o spokPn of, (~ol<l Ilill, wltieh is 
locatr<l south of Yirginia City in C~old Canyo11, must lw 
inrlucled, since thP Comstock Lode extrndcd to Golll 
Hill. Siln'l' City, \\hich is a f<'w ntilPs Luther <lo\\n 
nold Canyoll in Lyon County, \YHS actually SPttlccl lw­
fon~ Yirginia City ancl mts a placP of con:-;idPrahlP im­
porhuwe in H\!\0. 1n tlH~ Parly days thP mines of ~ilYer 
City rinlled thoSl' of Yirginia City, lmt no bonanzas 
wrre eYer dc,·cloped in Silver City.H 

Yirginia City lwramc famous and has remained fa­
mous for many reasons. Probably foremost is the fact 
that it was the gTPatPst producer of silYer and gold 
high-gntdP m·p in history. Tlw rrcordecl prnduction of 
tlw Comstock <list rict to 1 D:J7 was $;~f);),!)();),72fi in siln'r 
and gold, 10 the silwr portion lwing about :JS prrcent of 
thP total. This prodnctinn figurP \Yas probably greatly 
exceeded, as there was a large unrecorded production in 
tlw Pady days. ~'-not her reason for Yirginia Citfs fame 
is tlw Lu·ge mtmbC>r of pPoplP \Yho \Yere associatNl \YiLh 
tlw dPYclopment of the Comstork \Yho later becanw 
famous; men such as ,John "T· ::\laclmy, .James G. Fair, 
A<lolph Sutro, Samuel L. ClemPns (l\fark Twaiu), 
.T:mws C. Flood,"'·~. O'Brien, "rilliam Slwron, D. 0. 
::\Iills. and H. ::\f. Yerington, to name only a few. 

"'hik Yirginia City and thP Cmustoek LodP \\'l'r<' 
famous in their mm rigid, psprrially throug-hout tlw 
'YPst. tlwy haw gaine<l \YorlchridP notic<~ dnring tltc 
past <lrcnd<' as the rr:-;u]t of tlw "Carhn·ight family" in 
thl' National Brmulcasting Contpany telm·i:-;ion ser i<'S 
"Bonanza.'' ThP localP of ''Bonanza" is, of com·,;(', Yir­
ginia City, and the '·Poml<'rosa Handt'' is snpposedly 
nrar Lake Tahoe. Tlh~ Ppi,;odPs ,;]wwn on tPleYision are, 
likl\ most teleri,;ion fwries, imaginary; y<'t the locale is 
real and some of the' episodes wl'n' dPYeloped from 

*S0e numlH'rPd footnotf':-> at Pnd of tPxt. 

artual Hcnts. A farsimile of Ponderosa Ranch, the 
makP-IwliPYe honw of tlH' "Cart wrights,'' "as recently 
<'onstrnctPcl at InelinP Yillage on tlw shores of Lake 
T:d10e. ~<'L. and is l)('cmning a great touri,;t attraetimt. 

Tlw Contstol'k Lodt' stands a lmw in the history of 
.:\ey:Hla aJI(l tlw Pal'ly "'est, in tl1P diftil'ulty of thr water 
proLlPms p1·esentecl in t lw extraordinary engineering 
fpat:-; a<'<'o;nplish<>d in onler to OY<'rconw these problems 
aml to dP\'Plop tlw Comstock, and in tlw ing<>nnity and 
<·ourag<' deinow;trntPd in th<' umh'rtaking of these 
projerts. 

ThP first serions prosp<'cting in t lw Yirginia City­
Gold I fill ar<'a occmT<>d as <'arly as lR:JO, and a mining 
l':tntp exi:;tP<l in Uold Canyon continuously from 18G1. 
Tlw early history of tlw Comstock is recorded in the 
fol!OIYing artiell' enti t kd Sketeh of Ea dy Times, whi\'h 
app<>ar in thP 7'PJPitoria7 EllfCJ'jirise on .Tunc 20, 1875: 

In tlw summPr and fall of 1S:J7 thrn' mls con­
si<lerahl<\ prospecting done for placer mining in the 
section \rlll'l'l' lmw.r Oolcl II ill nmY "tands. It is 
impossihlP to giYP the JlallH's of thP P:trly pioneers 
who at that tinw sought thP fickiP god<kss in tlwsl' 
partf'. They wrn' genera 11 y a mtndPring a<ln'nt nrc­
some class, who went where the tidal \Yave of specn­
lation for the tinw SPilt tlll'nt. 

The 1wxt spring :1 prospPding party \Yas started 
for tlH' "ralkl'r l{irer, which, hmn'nT, rrtunwd 
<luring thP smnnHT, haring nwt with no Sllf'<'l'SS. It 
\nts not until ('arly in the .Far 1SGD tlw.t prosp<'Ct­
ing hPtlrPPn tlw \Yorks at Gold Canyon and the dig­
;.>.·ings which \H']'('. thPII 1rorkrd in thr raYine lwlow 
wiH'l'l' the Yirginia City C<>mPtery now stands \\·as 
ca rriPd on to a 11 y <·xtPnt. "\t t lmt t imc Mo11nt J)a Yid­
son \\·as known· as "Sun PPak" m· ''Smu·isc Peak" 
lwcan,;p it canght tlw tirst rays of tlw rising sun, 
an<l it "·as a grpat pity till' nanw was PnT changPd. 

"\t. that time ,John Bishop and "\leek ~\nd<T:"on 
discown•d in \\·hat \Y:ts then knO\rn ac·~ the ri!.(ht 
fork of Oold Canyon, a good-looking ledgP. "()Jd 
Yirginny'' was told of tlw fin<l, an<l this rarly oral'lc 
in mining mattpr,.; agrPP<l that it might be some­
thing good. Com'itock, \rho in that year had a store 

1 
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2 THE STORY OF THE WATEH SUPPLY FOil THE COMSTOCK 

in Carson, VignPan and otlwrs follmn~d. The first 
pan of dirt \Yent fifte<'n cents. 'YatC'r "·as lmm!!ht 
up from th<' canyon by means of n roug-h Hum<' L~!ilt 
of boards ohtainPCl owr in "rnsho<'. 

At that time fifty feet p<T man was a1l that tlw 
early-establislwd cod<> of the mim'I'S allowed a man 
to claim in one place. The locality was ealled Gold 
llill because it was situated on' a litt1e hill just 
outside of Gold Canyou. It was thus named Febt·u­
ary R, lR;")£)~ and today ( 1R75) the place contains 
about t\\elve thousand inhabitants. 

The flnnw a.hove-mC'ntioned, in \Yhich water was 
brought to what \\P shall herPafter dPsignate (;old 
Hill, was nailrd togetlwr on the precise point wlwre 
the C't·own Point works now stand .... 

It was the middle of April before the roeker:< 
wHe :1.t \York. The first one lumd rC'd roekcrs \'i('lded 
$f) and a little OVi'l'. The nPxt dny quicksilver~. which 
had hPt'n brought from ,Johntown, was intmd ueed. 
and $17 were [sie] taken from <L singl1; days work 
of one' man. This \\"aS not Yei1•hea\·y but it h•at tlH' 
$2, $;),to$;) 1wr day of C:old Canyon so lmdlv that 
quite an exciU'nwnt was ereat.ed by it. ;\ fter~vards 
sonw averagt•d ;:;;-,0 and ev<'n ;:;too per clay. 

The first loeatHs of Gold llill wen• .John Bishop, 
Alec·k ;\JHkrson, ''Old Yir~otinny,'' Vi:.,>'lwau,. Com-

k (~ . ' . st~w , alllp, Sandy BowPrs, ,JO(• Plat<·au, and on<' 
Rwhards. a rPnegade :Mormon. Immediately after 
the loeations abow-mentioned were made l)ishop 
and Camp located the pr<•,sent Yellmv ,Jacket. ... 

Then canw the huilding of a log shanty to live in. 
This was locah•d immNliat<>ly in' front of the (}old 
Hill er·oppiugs. By the ht of ::\fay so many minPrs 
had eonH' to the hill that there was neitlwr work 
Ol' room for thent. SPv<>ral of th<>se startml off and 
located claim,; nll along the Comstock wlwre the 
City of Vir;_:;ni~l !lOW stawls. The present Ophir 
was located. :tt. tint time by ,fohn .Tessup .... 

Ahout tills tl!lll' 1t heeanw IH'eessary to bnild a 
large shanty in \fold Hill to :H'Nmtmodat<> tlw in­
flux of minel'S. ,JPsSliJ'· of! he Ophir, tnmed in and 
l~~'lped put it up. Aftk'r it was fiHi,;hed, ,Jessup. and 
!:"'Hl(zs sat tlmnt to play <l gallw of cards for dnnk:<. 
A dtspute arf,Sl', and wa,:; killed bv Sirks, 
who stabl)('d him twice \\ · bowi(·~knife. This 
was about ::\fa,. , Jl-(;)\l. :-\,tks "·lis ak<•n to Ea!!lP 
Valkv (Carsolt) for trial. hut tJH·;·p ''a:.; JWvt'.r m\v­
thin!!. done \Yith him. Tlilt:< tht• r.·im' of 1·iolen~·e 
inan'~rnrakd on Ute Comshwk. . . ,{ftPt t.ln' (lpath 
of .Jessup, and whilP tlw majority cf the mllahtatlt" 
of Gold Hill \\'Pre owr in EagJr. Ya1 with hi:" 
nm_rden•r, H<'illy and ~fcLat1ghliB jln•J)•Pd l1is 
ela1m, and have l'e('(•in•d credit of first r!is(·oy,·J·i·w 
t lw Comsto(' k. ·' 
. The claim wa~ aftPrwanls <>nlargNl hy th\ addi· 

bon of other elmms and had several owners, amor1g 
w_h~m W<'l:(' Penrod. Comstock, Finny (Old Yir 
guna), HPtlly and ~feLaughlin and was at om• tinw 
run by P('nrod, Comstock & Co. The name was se\· ~ 
er·ul t!m<'s. cl~a.n~l':l 'til at Jast tl.te name "Ophir'' 
,..,.~s,giYen It. 1\us JS the chum winch ga,·e the nam.e 
of ( omstoek to tht>. lode. There \\'('l'P sPwral amht~ 
tions of the honor of stand inp: god father thereto, 

. . 

but Comstoek is tlw onlv on(• who \Yas fortunate 
enough to achieve inuno'rtality in that regard. If 
the lode had hPen caliNl aft<'r th(' first cliseon~rer, 
it should ha ,.e been nanwd the "Grosch lode," for 
the brothers located elaims for themselve:s and 
others thereon long before the days of Yirginia 
City and (}old Hill wt>re lmomL 

.John L. XewmnH, who diPd in tlw fall of lRfil, 
built the first substantial dwelling ever erpded i11 
Virginia City. This was situatNl on the corner of 
.. A·· Strc•pt. and .--iutton A \·emw, and eonstmcted in 
the summer of lPi")!l: but at what time of the sum­
mer of-cupit>d it is impossible to say. It was not, 
however. until tlw s0eond house had hPPn pnt np at 
Oold Hill. ... 

In the fall of IS;)!)~ Virginia City hnd a popula­
tion of between two and thl'Pe hundred. Tlwir ac­
eommodations would not !JP considPrwl first -el!tss 
today. Manv of tlwm slept in the sage brush on the 
mountain sld<', for but a small proportion of tlwm 
could get tPnts or otlwr lodging aeeommodations. 
But thPre was pkntv of timber here th<>n, and thPit· 
sle<>ping-rooms wpr·e not so desolatP and drean as 
arP tlw hill-sides now. Tlw wint<'l' of iJ\J.flO was a 
n~ry severe one, and thosB who could not procure 
;.:lwlt<'r orlwnvise lin•<l in ''hoks in the wall,'' that 
is, they dug holes in the hillsidt> aml used th<~m for 
dwdlings .... Tlw first smm fell ahout the 
middle of Nonmher, and was from a foot und a 
half to hYo fppt dt>r'p. ~\bout Christmas a h('an· fall 
was expm·ienced. which eon•red the ground about 
flve fePt deep. . . . 

The first franw hoHse en•r hnilt in this city was 
erpcted bv .TamPs H. Hiekman and was locat<>d 
on".\'' Sheet, bPtwepn Cnion and Tavlor. Ttwas, 
h;nn•:•pr·, mu·oof('f~ by a zPphyr tlw foliowing Jlay. 
1 he hrst lntematwnal Hotel was built on the eor-
11<'1' of "B'' and Union StreC'ts, of lmnlwr whip­
:<aln>d down in Six-~filP Cannm bv thp nwrt \Yho 
were the propridors .• John C<)nrwl!' was one of the 
pmprietors and Paul the othet·. It was 
PrPetPcl in the wint(•r of '5H and :<pring of 'GO. It was 
one story high, had a bar-room, dining room, and 
about a dozPn lodging·rooms. ThP kitdwn and din­
ing rooms were in the basement. The fnmiture. as 
may be surmised, was neithPr mahogany, rosew0od, 
nor yet wnlrmt, yet the first day it was opened the 
rPePi pts \YP!'(' $700. It was afterwards ( abont 'fi2) 
paekPd in two wagons and moved to Austin where 
it now stands. · 

In the abon~ news artiele, mention was made of the 
sPttlPllH'nt of .Tolmtown. lTntil tlw writer start(•cl his 
respnrch fm· this story he does not reeall ever having 
lwnrd of this placP, and in all likdihood not too many 
otlh·r peoph· han'. Sen•rtd of the early writPrs mPnt.io;l 
ir: it was :>itu::tprl in Clold Canymt about 4 mi!Ps ahon' 
1 hl,Vl 011. Its poJ>H ht ion ('onsistPd 1nostlv of Chinese 
placpr 11lill<'r . .;;. From !S!l() to lS!IS it was d<:s('ribed as the 
''big" minin~• \amp of wpstNn l·tah TPrrilory, although 
it llf'H'l' fwd lllOI'P than a lmlf-dozen flimsy woodt•n 
shacks at llli,\' one time.n 
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THE EARLY STRUGGLE FOR WATER 
Virginia City and the Comstock Lode faced a variety 

of water problerns, which can be considered in thrE>e 
general groups. First, it was necessary to provide an 
adrqnntP supply of wat(•r for the population. SE>condly, 
the operation of the mines required an inordinate 
amount of water. The final problem was an excrss of 
water in the lower le>'els of the shafts. Adequate solu­
tions were found for the supply for the population and 
the mines, but the conditions created by the excess 
amounts of scalding water in the shafts \Wre never 
oYercome and resulted in the discontinuation of deep 
mining on the Comstock in lf\8{). 

Dan DeQuille drscribecl the early struggle fOJ' water 
as follows: 

In the early days, when the first mining was done 
at Virginia City and Gold Hill, natural springs 
fumished n snpply of watl'r for the nse of the few 
persons then living in thP two eamps. For a time 
after the discon'ry of silrer-. these spri11gs, and a 
f(•w wells that were dug hy the settlc•rs, snfficPd for 
all uses: as the town grew in population, an in­
nrasrd supply of water was d(•mandP<l. A water 
company was formed and the water flowing from 
SPYPral tumwls that had bt>Pn nm into the> moun­
tains west of Virginia City for prospecting pnr­
pos~:•s \Vas coliPrtPd in large woodPn tanks and dis­
tributed about the two towns bv means of pipes. At 
len,L>ih the tmnwls from whieh' this supply was ob­
tained began to nm dry, and a water famine was 
tlu·patrn('(l. It then hPeame necessarv to sPt nwn 
to wot'lc at extending the tunnels fa1:tl1er into the 
hills to rut across npw strata of rock. This increased 
the supply for n time, but at length the whole top 
of th<' hill into which the tunnels ('Xtended ap­
pPared to be completely dminedY 

Although thousands of dollars had bef'n eXJWnded 
in these vnrions experiments, the danger of water 
famine constantly confronted tlw people. 13 

Two companies, the Virginia \Vater Company and 
tlw Gold Hill \VatE>r Company, had been formed to 
collect and distribute water. ThesP two companies wt>re 
consolidated on :\fay 12, IS62, as tlw Virginia and Gold 
Hill \Yater Company."' Eliot Lord gave the follmYing: 
description of the etforts of the company to meet the 
water needs. 

BPfore Septemlwr 1S63, t1wy had bought or 
leased the strPams f1·om SPven tunnels, the principal 
watrr som-ees, and condncted tlwm thron§.!'h flunws 
and ditehes into large cistems, from which the 
watm· was distributed to :1ll points in Virginia City 
and Gold Hill. The mains first laid werp wooden 
boxps, roughly joinrd. ami placPd on or near the 
sudan•. with lmuwh pipt>s of lead tubing. In Su­
g:ust 1Sfl:l, iron supply pipes \YCI'P laid in South C 
Street and were thenceforth substituted for wood 

to a considerable extent. If the supply had been 
commPilSlll'ate with tlw demand, the profits of the 
company wonlcl lwYe been extraordinary, but the 
amount obtained was so scantv that it was rwers­
sary to dole it ont at exhorbitimt rates. 

In Octob('l' lRG:l, only !)()1/~ flowing inches (66-t 
gallons per honr) of water could be obtained for 
the nsP of Virginia City. 4R of which came frorn the 
Santa Rita tunnel alone, and if the stream from the 
last named tunnel d(•crc>ased, as appeared probable, 
a water famine was imminent. (Santa Rita tunnel 
was located in Ophi1· H:n"ilw) .... Fortunately 
the snpply wa::; nwintnim•<l with slight (liminution 
11ntil the llll'lt in§.! of tlw wintpr snows refilled the 
springs. En•ry S\H'<'Pt>din~ year, as the eit,v grew, 
the p(•t·il of watl'l'"llrou~ht incrpased; Pn'rv war the 
n·cord was n'tH•att>d-flum('c> and pipPs ruluiing: full 
in sp1·ing and half PHlpty in antmnn. 1

" 

The ~anta Rita Tunnel was the main water snpply 
for 'rirginia City until a prospecting adiL known as the 
Cole Tmmd. Pncmmtered a qm1rb: scam on .Tannary 7, 
lH\7. that prodnce<l 1:\!"\ inehes of water (Uilfl gallons 
p<>r mi11nte). Apparently this quartz scam also supplied 
the :-:\anta Hitn Tunnel water bt-eanse its flmv ceased at 
one!'. Following this tlw Yirginia aml Gold IIill \\~ater 
Com pan,\· lense(l the watPr from the Cole Siher :.\fining 
Company. This supply \Vas still insnflieient, and the 
water eompan,v \vas forCl'd to supplPmPnt their good 
quality water snpply with Virginia City mine watm, 
primaril_,. from the Ophir mine shaft. 

This caused the people of Virginia Cit)' and Gold 
llill to eomplaiu about the water quality, but the water 
company ,·ery slm.'wdly Pneouraged eaeh of the cities 
to helle\·(' that it was the fa\orpd mit', aml that the other 
was I'ect-i\·ingpoorqnality watt>r. 

Tlw Cole Company. realizing the value of a pure 
water supply, refused to renrw the watrr company's 
lf'asP on thP watPr at the expiration of tlw old leas<' in 
1870. and immcdintPly began to lay a IWW system of 
pipes alongside thosP of the water eompany.1 a 

The Yirginia and Oold IIill \Yater Compnny~ appar­
Pntly anticipating such a mon', commenced tlw ext~n­
sion of an :Hlit known as the Nentda Tunnel. ·which 
woula inter(·ppt the heretofore noted quartz seam at a 
point about ;)0 fpet lower than the Cole Tunnel. This 
work was carri('d 011 as mpi<lly as possible, although it 
latPr devPloped at the hearing before the Ninth Circuit 
Comt. which will bP (liseussPd subsequently, that the 
timing by tlw water company was such that the quartz 
spam ~mpplying the water supply would be reached at 
tlw tinw their lease tenninai<>d. 

Th<• ColP ~ih·er ".\lining Company fill•d a hill of com­
plaint beforp tilt:' Xinth Circuit Comt, appl)·ing for a 
prPlimin:u·y injunction restraining the wat.('l' eompany 
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from diYerting the water until a final hearing. The case 
was hrard lwfore Circuit .Tudgr Sawyer February 1:3, 
1871. Tlw plaintiff alleged that it had discovered and 
actually appropriated and enjoyed tlH' water for many 
y<•ars. The water had been solu to the defendant, the 
Virginia and Gold Hill \Yater Company, by the 
plaintiff, the Cole Sil n~r }lining Company, and paid 
for under a leasP agreement for sen•ral years prior to 
September 1R70 . 

.fudge SawyPr, in his opinion. stated that the plaintiff, 
in exea n1ting a tunnPl in a mmmtain to its mining claim 
on the public lands of the Fnited States, struck a sub­
terranean flow of water. which it appropriated and en­
joyed for seyera l years. That the defendant ran a tmmel 
from a distant point into the mountain, to a point some 
ao feet in altitnde, directly below the point where the 
plaintiff obtained the same water; and tlwrenpon the 
water \Yhich flowe<l throngh plaintifl''s tunnel was 
intt'reepted and discharg<'d thronglt defendant's tunnel, 
and was by it appropriated to its own use. It was 
hPld by ,Judge Sawyer that said diversion and appro­
priation of t.he watPr was \Yrongful, and that ihe eom­
pl::tinant was l'ntitled to an injnnction. 

It was further stated that the defendant started a 
tunnel to rnn to its lrdgPs. commencing lower down the 
monntain. and at a considerable distance to the south­
ward of the entranc<' to complainant's tunnel. The exca­
Yation of this tmmrl, called the KeYada Tnnnel, was 
prosPcnted at times, for SP\'eral years. Finally, the said 
ddendant entered into a contract to extend the tunnel 
into the mountain until it should strike a h'dgr, 
called the Macey LrdgP. 

TltP complainant insisted that drfl'ndant extended 
the said tunnel expressly to take its water; the defend­
ant elaimrd that its objreti,·r was to lH'OS[)('d ledges 
beyond the complainant's <"laim. A pr<>liminary injunc­
tion was granted Oetohl'r G, 1R71. Later a motion by 
the defendant to dissol n' tlw inj unetion was denied by 
Circuit .Justice Field. 

Following this ruling. tlw defPndant effeetually bulk­
headrd the X evada Tunnel. causing the water to onee 
again fiow out of t hr Colr Tunn<> I. The Cole Company 
then contin11e(l to furnish most of the domestic. water 
to th<' area. but as thl' Yirginia and Gold Hill \Vater 
Company contimw<l to furnish water from the mine 
shafts to the mills in Gold Canyon excl11siwly. thrir 
re\·enue exeredrcl that of the Cole Company. 

Tlw writ<'r n'calb that many years ago lw had oc­
casion to im'rstigate this soure<'. whieh was flowing out 
of an old mining tunnrl that was eomplrtely eand in. 
It was known as Cedar Hill Canyon Spring. Later, in 
1 95~. l\fr. H. E. \Yinclwstrr, DiYision of \Yatrr He­
sources, also im·rstigated this souree, in comwetion with 

the possibility of developing an auxiliary water supply 
for Yirginia City. In his report he stated that the flow 
of t h<' spring on K OYPmber 10, 1852, was found to be 39 
gallons per minute, whieh is about 5G,OOO gallons per 
day. 

It had long bren eYident to the water eompany that 
an extraordinary effort was n'quired in order to secure 
water from SOilll' nnfailing source; ho\Yen'r, according 
to Eliot Lord. when the plan to conduct water from a 
Siena creek across \\rashoe Yalley was broached, in the 
eal'ly 1R(iO's.e\·en the boldest sprculators wrrestartled.17 

The drcision to go to the Sierra Ken1da for water was 
finally reaclwd at a meeting of the directors of the water 
eompany held in "\ngust 1871. 

.Tnst recently dming a Yisit to Yirginia City, Hobart 
Lemwrd, Presidrnt of thP Yirginia City \Vater Com­
pany, showrd me two lettPrs that cl'rtainly ha ,.e his­
torical value and, so far as is known, ha Ye rwn•r lwl'n 
nu~de puhlie. l\Ir. Ll'onard kindly agr<>Pd to their use 
and they are reproduced hPn' in facsimile form. The 
first one, dated .July 1-t, IRG-1, address<>d to Yirginia and 
Gold Hill \\Tater Company, was from a ciyi] engineer 
by the nanw of S. }\f. Buck. In this lettrr, it \Yill be 
notrd, -:\fr. Buck ga YP an ad n'rse repmt as to corweyi ng 
\Yater from the Sierra to Virginia City. The second 
letter was in t lw form of a report from Hermann 
Sehusslrr, addn'SSl'd to l\lPssrs. Flood and O'Bri<>n, 
which \Yas dated Octolwr 1S71, ontlining a plan to 
bring the "·atl'r from th<> Si<•na KP\'ada to Yirginia 
City. 

There are se\·pra] things of intrrest in this lett<'r. It 
was written ahont ;) months prior to statehood and !J 
years prior to thP actual <"onstntction of tlw first pipe­
line. It must bl' n'nH'nthPrl'd that at that time no pipeline 
had eYer bren Ia id \Yit h a hPa<l of as mnch as 1.000 feet. 
As Mr. Bu<"k stat<><l n<>ar t!tP Pnd of the first paragraph 
" ... to bring mltl'r across \Yashoe Yalley at a sufficient 
!wight to mak<' it an1ilabh' to supply Virginia City 
would. to say tit<> lrast. lw OJW of tlw most arduous 
und<>rtakings of c>nginePring and mechanical skill in 
modern or ancil'nt time.'' Later in his lettrr lw stated, 
" ... it is an undc>rtaking in which no prudent capitalist 
\\·ould ewr inn•st his IIIOIH'Y; and I hardly need obse1Te 
that \Yithont eapital. and that in grPat almndancc>, this 
undPrtabng could np,·pr ]Jp acromplishrd." 

Tt is surmisP<l that tlw route }Jr. Buel' had in mind 
crossPd \YashoP YallPy n<>ar its sonthern Pnd. with the 
intak<' in LittlP Yall<'Y ahont 2 mill's north of Hed 
I fous<>. His elP\·ations \H'n' n'asonahly a<Turatc>. and he 
statc'<l that his st:nting point would be about ROO feet 
abon' tlw l<>n•l of Lak<' TahoP. whieh would make the 
inlet about G,il20 fppt above sea le\'rl in e]pyation. }fr. 
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Buck mentions Alta I.~akc and Summit Lake. I have 
found no maps showing these lakes, but I am sure that 
Summit Lake is now known as Spooner Lake. Perhaps 
his Alta Lake is what we know as l\farlette Lake al­
though at the time of his letter it was called Goodwin 
Lake. 

~ine years after :Mr. Bnck~s letter, when the pipeline 
was an actuality, it was consider·ed one of the engineer­
ing marvels of all time. Accordingly Mr. Buck should 
not be condemned for his conservative outlook. It was 
unlikely that in 1864 any competent engineer would lul\·e 
given a favorable report. 

However, the need for pure \Yater in large quantities 
continued, and no more. reasonable alternath·c >vas dis­
covered. More significantly, the powerful combination 
of Mackay, Fair, Flood, and O'Brien was formed and 
in March 186H wrested control of the Hale and X orcross 
mine from \Villiam Sharon. In the same year, they 
bought Sharon's interest in the Virginia and Gold Hill 
"'ater Company, which was subsequently reorganized 
in 1871. The directors of the new company were "ralter 
S. Dean, \Y. S. Hobart, .John Skae, John \V. Mackay, 
James G .. Fair .• James C. Flood and vV. S. O'Brien. 

Following the discovl.'ry of the Crown Point-Belcher 
bonanzas in 1870, the new owners of the water company 
formally decided to go to the Sierra Nevada for water·. 
Mr. Hermann :-;dmsslcr, a consulting engineer who was 
also the Chief EugiHePr of the Spring Valley \Vater 
1Yorks of San Francisco, was requested to submit a re­
port concemiug tlw fpasibility of the project. He com­
piled a fa\·orabll' report and submitted it to Mc._<;srs. 
Flood and O'Brien in October 1R71. Mr. Schussler had 
conducted a survey of the proposed Sntro Tunnel in 

about 186H, and was no doubt well acquainted with the 
locale of the area and the water problems confronting 
the Virginia and Gold Hill \VatPr CompanyY A fac­
simile oft he origin a 1 report is given here. 

It would appear that prior to the time of ~fr. Sclms­
sler's report, a tentative route had been decided upon. 
Dall Crec·k mrntimwd in the report as tlH~ first source 
of supply was at that time so named hecanse a Mr. Dall 
had a lumber mill in Little Valley. Later the name was 
ehanged and .that portion of the creek a bon' Red House 
was callPd Hobart CrPek. The portion below HPd House 
was named Franktown CrePk. Messrs. Flood and 
O'Brien. to whom the letter wus addressed. as well as 
those mentioned in the letter~~fessrs. Skae, MeKay 
(l\faekay). Hobart and Fair~were all directors of tht: 
Virginia and Gold Hill \Vater Company as reorganized 
in 1871. 

A portion of the report was devoted to a power 
scheme which would require a larger .pipe alongside 
the first pipeline to convPy a large volume of water 
to the Gold Hill area, where it could be passed through 
turbines. \Vhile two other· pipelinPS were later installed, 
they were for !ltll additional water supply to Virginia 
City and not for the power devplopment as mentioned. 
In 1RR7 a power scheme, was developed, which will be 
referred to later. 

A few months after submitting the aforementioned 
report, on May 18, 1872, Mr. Schussler submitted the 
specifications and requisition of iron for the pipe. A 
month later, June 15, 1872, he submitted the specifica­
tions and requisition of rivets for the pipeline. The 
number of rivets as requisitioned figured out to be 
H52,HOO. 
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THE FIRST PIPELINE 

The initial projrct im·olvrd tlw construdiou of a 
diwrsio1t dam on Hobart Creek (fig. 1) from which 
tt woodrn fhmH' lR inches dec>p, 20 inches wide, nnd 
~-L40:} frd. (4.62 mill's) loHg, conveyed the water to 
a tank at tlH' illh't of tlw pressnrr pipe (fig. . The 
prPssHrr pipe fonnc•d an inverted siphon which was 11% 
indws in HITrage insidt' dianlPtl'r and 7 milt's HO fePt 
in len1-.,'ih. ~\J Lakm·iew Hill saddle the pipe was 1,9()7 
fePt lower than the intake and at the ontlPt end of 
the pn·:ssnre pipc a woodeu flnme 16 inrlws by 18 inches 
in <'ross section and 2Ufi0 feet ( 4.0± miles) in leugth 

com·ryecl the water to a saddle where n rr.servoir named 
Fiye l\file Iicservoir \YHS later lmilt (fig. :1). Ihom 
tim rt>senoir sit\~ u wooden flmtw followPd aronnd the 
mountainsiclr, a distancr of 2!J,070 fed (:).(ifi miles), to 
tanks located abon> Gold Hill aml Virginia City (fig. 4). 

Good (kscriptions of the \YtttPr system havP been 
giwn by Galloway,"' DeQnille," 0 and Lord. 21 Some dis­
crepanciPs exist. PSJWcially as to PlHations. In Hlfi4 
·walter G. HPid, P.E.,"~ ran a lPvrl profile from ::\larlette 
Lake to tlw Virginia City Tanks for the State of 
KeYada. The Rt>id p]e.-ations compan• closPly with the 
latPst topographie maps of the l r.s. Geologieul Survey, 
and are HO doubt correct. His profile indicates that 
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FIGURE 1.-Red House and diversion dam about 1928, located 
below Hobart Creek Reservoir. Courtesy of Harold Berger. 

FIGURE 2.-The Tanks, 1969. At this point water entered the 
inverted siphon. Picture by George Woods. Courtesy of Harold 
Berger. 

the pipe at Lakeview Hill saddle is 1,997 feet below 
the intake and the outlet end of the pressure pipe is 
471 :feet below the intake. The pressure head at Lake­
view saddle (the vertical distance from the pipe to the 
hydraulic gradient of the pipeline) was 1,887 feet, giv­
ing a pressure of 819 pounds per square inch. The 
important elevations obtained by Mr. Reid are herewith 
shown. 

Marlette Lake____________ 7,838 feet (high-water line). 
Hobart Reservoir_________ 7,554 feet (high-water line). 
Inlet to pressure pipe_____ 7,140 feet (Tankhouse, the Tanks). 
Lakeview Hill saddle______ 5,143 feet (lowest point on pipe-

line). 
Outlet of pipe____________ 6,669 feet. 
Five Mile Reservoir______ 6,645 feet. 
Virginia City water tank__ 6,525 feet. 

FIGURE 3.-0utlet end of the inverted siphon between Lake­
view and Five Mile Reservoir, 1968. Carson City appears in 
the distance. 

F!GuaE 4.-The old flume between Five Mile Reservoir and 
Virginia City and the pipe replacement. Shown is Hobart 
Leonard, President, Virginia City Water Company. 

The construction of the flumes presented no problem, 
but the engineering problem pertaining to the inverted 
siphon was of great magnitude, as up to that time no 
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pipeline had been constructed subject to a pressure head 
of 1,887 feet, or 819 pounds per square inch. 

It is likely that one of the reasons the water company 
desired Mr. SchusslPr·s servicPS was because of his pre­
vious experiencp in the design and eoustruction of pres­
sure pipelinPs for the Spring Val1ey \Yater \Vorks and 
for the Cherokee Hydraulic Mining Company. For the 
latter company he designed ~and supeniscd the construc­
tion of a 30-inch pipeline 12,100 feet long, which crossed 
a branch of FPatlwr Riwr near Oroville, Calif., and 
which was subject to a prPssnre head of 930 feet, or 
a pressure of about 400 pounds per square inch-about 
one-half of the pressure of the Virginia City pipeline 
at Lakeview Hill saddle. 

The writer was fortunate to find a very illmninnting 
article concerning the Virginia City pipeline in the De­
cember HI, 1878, issue of the Jfining and ,\'cienHjic Press 
in the .\fackay School of Mines Library at the Unin•r-

of Nevada. According to the author of the article, 
the information as 'Well as the illustrations were fur­
nished by Mr. Schussler shortly after the first pipeliw:> 
was complPted. In describing the specifications of the 
pipe, reference will be made mainly to this article, al­
though the specifieations noted by Gallov.-ny are similar 
but not as detailed. 

Tlw iron nS<'d eonsisted of 10 different numbers of 
the Birmingham gauge, graduated from No. 16 (0.062 
inch) to Xo. 0 (O.iH2 inch). The firm of MeCrindle 
and Company of San Francisco furnished the Scotch 
iron, which was shipped from Scotland in plates 3 by 
10 feet. The George C. ,Johnson & Company of San 
Francisco furnishPd the rints, which were of American 
manufacture. The contmd for fabricating the pipe was 
awarded to the Risdon Iron and Locomotive \Vorks, 
also of San Francisco. This company had made most 
of the iron pipP in use at that time in the hydraulic 
mines in California, especially when high heads were 
needed. 

The Mining and Scientific Pre88 nrticle stated that 
" ... after thrN' months use, the pipP has proved won­
derfully successful. It is worthy of n•mark, as shO\\·­
ing the kind of pipe turned out by thl' Hisdon \Vorks, 
that there was absolutely no leakage in the pipe joints, 
it only occurring at the lead joints "·here tlw pipes arP 
joined togethct." 

Tlw pipe h•ngths, having an average inside diametPr 
of 11 indws, ~wen• fabricated at tlw Risdon Iron and 
Locomotive "Torks by eutting the plates and roll­
ing them into a cylinder and lapping the edges 
an amount snffieiPnt to permit two lines of rivets 
to he driven, thus forming a "double rivd.ecP' longi­
tudinal joint. The sections thus formed \Vl'r<' about 36 
inches long and were joined to form indiYidnal lengths 

of pipe 26 feet 2 inehes long. The trans;cersP, or cir­
cnlar, seams betwepn the 36-ineh seetions were over­
lapped and single riwted. At onP Pnd of each pipe 
length a nipple 6 inclws i11 width \vas riveted, with 8 
inches projPcting beyond tlw pipe . .Joints between sec­
tions in thP field were made by placi11g n \HOnght iron 
ring, 5 inchPs wide and of sufficient diameter to ~Paw 
a spaee of three-eight:hs of an inch between the inside 
of the collar and the outside of the pipe. This SJHH'C' was 
filled with kad and calked to make a tight joint. "\ 
total of 35 tons of lead was n•quired to seal tlw joints 
in the field. ThP total weight of the· pipe in plneP m1s 

given as about 700 tons. Figure 6, copied from the 
Mining and Reicntifi(' P1'e8s, shows tlw knd joint in 
detail. 

All tlw iron pipe used was coatcd. inside and out. 
with a mixt nrP of asphaltum and eo a l tar, thoroughly 
boiled together. Each separate length of pipe was 
plunged and rolled about in a batch of this mixtun• for 
7 to 10 minutes hdore hPing shipped. The fabrication 
of the pipP commenced in Thiarch 1 R7;t and it was in 
place and water was ·flowing il months later. 

The pipe was shipp<>d to Reno 011 tlw C<'Iltral Pacific 
Hailroad and tlwnce to Lah.-iew hy tlw Virginia & 

Truckee Railroad, which had only completed the SPC­

tion from Reno to Carson City on August 24, 1872. 
TIH' first SPction of pipe was laid .Tlllw 11, 187:), and 
the last on the il5th of .July of the same year. The lay­
ing of 7 miks of 12-inch pipelim• OYer YPI'.V rough tPr­
raiB in just U \YPeks was olrviously a n•nw rkable feat 
keeping in mind that the motiw power was nwn and 
mules. Schussler's original specifications callc•d for a 
trem·h J fppt dPep in which to lay the pipe. although 
DeQuille gaw the dc>pth as fppt. Probably this 
Yaried, depending on tlw hardness of thP matPrial tfw 
trench pell!'tratcd. Ko doubt much of tiH• trPnch was 
dug prior to tlw arrival of thc> pipe. Tlw l·Ul2 miles 
of woodt>n flumes, togPtlwr with tlw din'\rsion works on 
Hobart Crt>ek. \H'n~ also rc>ady to convey wat<•r as soon 
as tlw pipe was laid. 

DcQnille wrote that tlw course of tlw pipeline was 
surveyed in the spring of 1872. Tlw H isdon I ron and 
Locomothe vV orks was furnishc'd with a diagram of 
the elevations and tlH• course 011 whieh tlw pipe was to 
be laid. Each section of pip<' was aeconlignly made to 
fit a cc,rtain spot. \Vhen· tlw route lay around a point 
of rocks, the pipe was made to fit the required curve, 
and otiH'r <'HITPd SPdions wen· requin•d \vlwn• the linr 
crossNl tkep and narrow ra vinl's. TlwrP \Vas j11st onr 
plaec and no1w otlwr for eaeh SPctiou of pipe as n•­
ceived from the iron works. 

At each point where there was a depression in tlw 
pipeline, a blow-off valve was installed for tlw remonl 
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of any sediment and on the top of each ridge an air 
valve was placed for blowing off the air when the wa­
ter was first let in and at other times when the pipe was 
filled. The so-called air valves were also designed to 
admit air, should a break occur in the pipeline below 
the air valve, and within its district. This device would 
thus prevent a vacuum and a collapse of the pipe. There 
were 14 air valves and 15 blow-off valves (fig. 5). 

Figure 6 shows an example of the elbow designed for 
the purpose of making short curves in the line of the 
pipe around rocky bluffs and through sharp canyons. 
Angle irons were riveted on the pipe on the outside of 
the curves, which, by means of iron straps. were con­
nected with the corresponding angle iron on the next 
pipe. 

Figure 5 also shows the manner in which the pipes and 
elbows were strapped together, wherever the curve was 
sufficiently short to require this precaution against an 
outward movement. An iron strap was put on the out­
side of the curve to strengthen the pipe. The elbow, 
as shown in fig. 5, was made in San Francisco, the angle 
varying according to the degree of curvature. 

Figure 5 shows the profile of the pressure pipe across 
Washoe Depression and the location of the air valves 
and blowoffs. 

In addition to the special fabrication of the curved 
portions of the pipe, the foundry also took the pres-
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sure differences into account in maunfacturing a par­
ticular length of pipe for a particular location. At the 
point of heaviest pressure the iron used was No. 0 gauge 
(f:ive-sixteenths of an inch). The water pressure de­
creased gradually as the ground rose to the east and 
west from the Lakeview saddle and the iron decreased 
in thickness from five-sixteenths at the saddle to one­
sixteenth of an inch toward both the inlet and the out­
let. On its course to the outlet, however, the pipe crossed 
a great many spurs and sags, and the thickness of the 
iron was varied to accommodate the changes in pressure. 

The Mining and Scientific Press stated that although 
the inlet had a perpendicular elevation above the out­
let of 465 feet (Reid's profile indicated a figure of 471 
feet) only 300 feet were used, as that head would sup­
ply 10 times as much water as Virginia City and Gold 
Hill had theretofore used. With this head, the pipeline 
could carry about 2,000,000 gallons per day; by increas­
ing the head to its full capacity, the supply would be 
increased to 2,350,000 gallons per day. With the water 
running under a 300-foot head, there was a perpendicu­
lar pressure head of 1,720 feet, or about 750 pounds to 
the square inch at the Lakeview saddle. 

Perhaps the reader may be confused by the quote 
that only 300 feet of available head was used. Head, as 
used here, is the difference in elevation between the 
intake to the pressure pipe and its outlet. The greater 
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FIGURE 5.-Profile of siphon and location of air and blow-off valves. Courtesy of Nevada Historical Society. 
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the head, the more water the pipe will carry. As oon­
structed, this difference was 465 feet, but as the water 
company didn't need the full capacity at first, the inlet 
at the tank was lowered a vertical distance of 165 feet. 
With this lowered head, the pipe carried 2 million gal­
lons per day. The need for water increased rapidly, and 
no doubt within a short time the pipeline was used to 
its full capacity. 

The Risdon Works tested the pipe at the foundry to 
a maximum pressure of 1,400 pounds to the square 
inch. After installation, the pipe was tested i" place 
using the full head. 

Immediately after the pipe was put in use, some of 
the leaded joints developed leaks, primari,ly as a result 
of the longitudinal movement of the pipe due to ex­
pansion and contraction. Captain John B. Overton, 
who was Superintendent of the Virginia and Gold Hill 
Water Company, realizing that this trouble would con­
tinue, took emergency measures to correct this condi­
t-ion. A clamp was developed that fitted over the 5-inch 
collar, and when tightened, forced the lead back in 
place. Then permanent brackets were fitted over the col­
lar. Figure 6 shows the clamp as it was used to force 
the lead back. A sample of the permanent bracket is 
shown resting on the pipe. The brackets were 51;2 
inches long and 3 inches wide, with a l-inch lip at each 
end. It took 13 of these brackets for each leaded joint 
(fig. 7). 

According to Davis, Captain Overton hired all the 
blacksmiths he could find to make the wrought iron 
clamps.23 No figure has been found as to the number 
of brackets which were made, but it well could have 
been in the thousands. 

The newspapers of the period in question often are 
the best source of information concerning early western 
history, and in many cases they are the only source. In 
describing the arrival of Sierra mountain water in Vir­
ginia City, the Virginia Evening Chronicle carried the 
follo,ving articles : 

July 31, 1873-The Sierra Nevada water was 
turned on again last evening and reached and ran 
into the flume for some time, when two leaks were 
discovered by Engineer Schussler and deeming it 
unsafe to continue the pressure again caused the 
water to be shut oft' for repairs to the pipe. It was 
his intention to tum the water on ag-ain at 2 o'clock 
this afternoon, and he estimates 1t will take the 
pumped fluid six hours to reach Bullion Ravine 
after it passes into the flume, as the latter is dried 
up. The water will probably reach the Divide be­
fore morning. 

August 1, 1873--Water Works are like brewers 
yeast hereabouts at this season of the year, when 
the mercury is up 6,000 feet above the level of the 

FIGURE. 6.-A section of the first pipe that was laid in 1873. 
The clamp used to force the lead back into the sleeve is shown 
at the bottom of the photograph. The permanent clamps are 
shown on the top of the pipe. 

FIGURE. 7.-A section of the first pipeline laid in 1873, still in 
place between Lakeview Hill and Five Mile Reservoir. 

sea. Yesterday the Sierra Nevada water came 
through the pipe and ran "up the flume" to a point 
near the Ophir Grade toll house. Then a "sleeve" 
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(the bell portion of the overlapping pipe) gave 
w_ay and the water was shut off for repairs to the 
pipe. The water may reach Bullion Ravine late 
this afternoon and it may not be for several days. 

August 2, 1873-The pouring into this city and 
Gold Hill of a large stream of water from the East­
ern Summit of the Sierra Nevada Mountains at 
6 :45 last evening, marked an e:J?<>Ch in the history 
?f t?e C?mstock, an~ .":as the signrul for a general 
Jolhficat1on and reJOicmg of twelve or thirteen 
thousan~ people. Bonfires and rockets girdled old 
Mt. Davidson for hours and cannons continued to 
roar. until a late hour in the night. A stream of 
153 mches of water (about 1717 gallons pElr min­
ute) poured through the flume into Bullion 
Ravine, between this city and Gold Hill. The w-ater 
was turned into the pipe on the Sierra at noon 
yester~ay and reached here i~ six hours and forty­
five mmutes. It had been estimated that it would 
take the stream eight hours to reach here, a d·ist-ance 
of twenty miles, 134 feet. 

The author lives near the foot of Lakeview Hill in 
Washoe Valley. It is easy to look across the valley, 
trace the course of the pipeline towards Virginia City, 
and visualize the scene that took place as the first water 
entered the pipeline. As described by DeQuille: 

As th~ water <?arne surging down through the 
great mverted siphon from the elevated mountain 
spur and began to fill . . . one after another of 
the blow-off cocks on the crests of the ridges 
crossed, opened, and allowed the escape of com­
pressed air. Compared with what was heard when 
these cocks blew off, the blowing of a whale was 
a mere whisper ... 
. As the pipe filled, the progress of the water in 
It could be traced by the blowing off of the air 
on top of the ridges through the vrulley and at 
last, to .the great joy of the engineer and' all con­
cerned m the success of the enterprise, the signal 
fire at the outlet, on the summit of Virginia range 
was for the fi~t time lighted, showing that th~ 
wate~ was flowmg through the whole length of 
the pipe.24 

About 4 months after the completion of the first pipe­
line, the Milning and Scientific Press observed that "It 
was an engineering fe-at of no small magnitude to carry 
this enterprise to a successful completion; and in view 
of the difficulties to be overcome, it will attract. the at­
tention of engineers all over the world." The same arti­
cle noted that the Virginia City pipeline was the great­
est in the world, and withstood almost double the pres­
sure of the next highest pressure line. 

The reader will no doubt be interested in learning 
more about Hermann Schussler. According to the Min­
ing and Scientific Pre8s of December 13, 1873, 

Mr. Schussler was a graduate of the Prussian 
Military Academy of Oldenburg, of which he was 
a student from 1859 to 1862, and was promoted 

to lieutenant on January 1, 1862. In the fall of that 
year he took leave of absence for 2 years, and dur­
mg that time attended the civil engineering schools 
of Zurich and Carlsruhe, for the purpose of per­
fecting himself in his intended profession of civil 
engineering. In the frull of 1864 he had his leave 
of absence changed into a definite leave, and then 
came to San Francisco where he entered into the 
service of the Spring Va:lley Water Works, first 
as an Assistant Engineer and then Chief Engineer. 
From that time his career in other large works on 
the Pacific Coast commenced. He was connected, 
as consulting engineer, with the Oakland water 
works, San Jose water works, Vallejo and Stock­
ton water works. He was Chief Engineer of the 
Marin County water works and then tha;t of Vir­
ginia City and Gold Hill. During 1873 he was 
Chief Engineer of the Sutro Tunnel Company 
(fig. 8). 

FIGURE 8.- Hennann Schussler, the consulting engineer who 
designed the 1873 pipeline system. Courtesy of Hobart Leonard. 
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In addition to the a bon· dutit•;.;, he \vas employ(•d 
partly as consulting Pnginl'('l' and partly as projPdor 
in various h;plraulie ent.C'rprises in California. :Mention 
was made in the article that he project('d the Pioche 
water works in Nevada, ''here he made tt fl-inch pipe 
of Xo. Hi iron, fi milPs in lengtll. sustain a \·ertieal 
pn·SSllt\' of (i()O fl'd. The articiP lltPntiom•<l other proj 
eets he worked on, and conchtd('(l by stating ... "ot hC>r 
undertaking::; eonld be mentimwd if space permitted, 
but. enough has been gi nm to give our readers an idea 
of his ability in hydmnli(' engim•<:ring:~ 

In resParehing t lw iHstallation of I he Tuscarora 
(Elko County) pipe line, it was noted that ~[r. Sehus­
sh't' wa~; t•mployPd as a ('(msultant for th(' Tuscarora 
\YntPr Company in li-iHH. "\ bo. as prl'\·iously nott•d, .\I r. 
Schussler suneyed the alignment of the Sutro THmld 
in lRGD. 

FigureD shows the essential features of the first. pipe­
lim·~ as well as the two later pipelines and other faeil­
ities. This map was pn•pared by E. D. Boyle, Mining 
Engineer, in l!)t:s. ~[r. Hoyle SPrnd as Stat~ Engineer 
in UllO and sened as GoYemor of Xevada from 1D15 
to Hl22. It is to be noted that the una pipeline has the 
most bends, while the 1Hti7 pipeline is the straightest. 

THE SECOND PIPELINE 

Conmwnt i11g 011 t lw water ,;u pply of Virginia City, 
the Tel'l'ito;·ia1 Ente;p;·i8e of ,hnte li, 1S75, had thi:-; 
to say: 

One of the boasts of Virginia City, Gold Hill and 
Silver Citv that in this land of bal'!'enne&s-of 
shifting sands and lmrning alkali, they hano the 
pure.st and best mountain water and plenty of it. 
Nor is the l>oast lightly made. There is n~, place 
ill the .world whPn• so ma 11 y natural difliculties haw 
been overeome and so mai1y triumphs achieved ns 
in bringing the pure., fresh and soft watm of the 
Sit•rr;1S across \Yashm• Yalle,y and into the places 
abon:. mentioned ... hut alreadv is the m:wessitv 
arising for Hll inen~ased supply . .1\fills are daily re­
quiring mot't' and mon·; the mines an increased 
supply for steam aml other purposes; people arc 
flocking in by the thousands, and mallufnetures are 
incrt'asing in propo1tion .... 

The Gold Hill Daily 2rews of ,July 1, lt:i5, also de­
scribed the need for an inen'ased supply: 

The supply of water for milling and mining pm­
poses has been gradually Jpssening for thCI past. two 
wee.ks and if the ntmost economy is not' exercised 
in its u,;e h\· onr l!Pople, may (~outinue to do so 
until even S(;me of our mills Jliny han~ to suspend 
operation. During thP past week tim Virginia Con­
solidated ..\li!l has lost four homs pl'r day, for the 
''ant of a sufficient supply. The \Vater Company 

wisely looking forward to snch a necessity, has 
already got the placing of another line aeross 
\Vnshoe Valley well under way. 

The uced for <t larger \Yater supply for fire protection 
wa;.; made e\ ident on October 26, 18ifl, when the major 
portion of Virginia City and the head works of the prin­
eipnl mines wen' burned in a fire thnt lasted through­
out the day. Long before this, and in fact as early as 
18ia, preliminary plans for another pipeline across 
\Yashoe Valley \verc developed. 

It was estimat(•d that during the spring months the 
flow of Hobart Creek could fumiRh more than 25 mil­
l ion gallons daily: howe\'PT, it was not possible to store 
the excPss water, and during the smmner months the 
flow diminished until it dmppml to about 700,000 gal­
lons per day .. \n achh•d supply of water was needed, and 
could only be obtained from the \W:itern side of the Car­
son Hnnge of the SietTn Ne,\·a.da above and east, of Lake 
Tahoe. 

Tlw Turitori.al Eltte!'pri,~e of August 17, 1875, stated 
that some idea of the inc·I·ew:le in the consumption of 
watet· in Yirginia, (l:old Ilill, and :-;ih·er City during 
tbe JliT<'Pding fpw y<>ars eould b(• formed from the fact 
that, the amount used in 1875 was 100 times greater 
than that used in August of 18i:\. The artiele also in­
clicated that when the Consolidated Mill started operat­
ing that spring, tlw full capacity oft he water compauy's 
supply pipe was reaehecl. The article described the new 
water supply ns follows: 

The, Company being determined to keep pace with 
the \Vants of the eomm\mity ... at once set about 
taking tlw neeessary stt•ps' tO\rard laying a new 
pipe and largely increasing their sourm of supply. 
Tlw outlay invoh·ed in the impro\·ements will be 
somewherll in t htl neighborhood of $GOO,OOO. The 
cost of their present works was $i50,000. Ground 
Jor the bed for the new pipe was broken on the 1st 
of May last. Tlw IWW pipe, \Yhieh was manufac­
tured by the National Tubing Comptmy of Mc­
Keesport, 1\•tmsyh·alli:L is t('ll inehes in diametCir 
and five·sixteenths of an inch in thicknass, and 
welded instt•ad of being riVPtcd together. The joints 
are constt·uded so as to be screwed together like 
gas-pipe, no ri\·eting being required. Messrs. Breed 
& (.'roshy, of th~s city, upon ~dwm den\~oped the 
bnsuwss of hanlmg tlw pipe from the railroad up 
the steC'p mom1tain sides, hanl expcnted their task 
with eommenda bll' dispatch. Nearly all the pipe is 
011 the gronnd aml ready to be placed in position. 
:Xo haste, howe\·er, will be used in laying the same, 
as the old pipe earri<>s all the m1ter which the Com­
pany can at pn•se.nt eontrol. 

As d!'seribed by Galloway, tlw work was started on 
the trew·h May 1, UHfl~ ancl till'. pip(•line completed 
that year. The pipe seetions W(•re of wrought iron, 16 
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ft•et in lt>ngth an<l one-fourth of an inch in thiekness; 
the srams \WI'!' lap welded and the joint~; screwed to­
gether. The east-iron slt>P\·es and le;\cl paeking ns<:>d on 
tlw first pipl·linl' \H'l'\' bving diseardvd. The pipe was ltl 

inehes intenud diam<:'tl'J', and was dPsigned to delivt>r 
aLout :2 million gallons per day, the same eapaeity of 
the tirst pipeliw· (Fig. 10). The pipeline closely fol­
lowed the route of the fir:ot pipeline bur was UlOO feet 
long\'!', ac\'ording to (ialloway. "\ SPt'Oinl tlump frolll Ilo­
Lart. Cn•(•k to the inlPt tank (Tht• Tanks)! fept 
(±.7:2 mih•s) long was built parallel to the first flume, 
and <L SPeoll(l tank coBstrnetNl at the inlPt for the pres­
Sill'O pipe. From the outlrt. eml of the two pipelines a 

Sl'l'ond fltmH:, :21,0:">\l fprJ (;UJH mil<:>s) long, was built 

to Fire ~Iilv Hest•noir, located ahont;, miles from Vir­
ginia ( 'ity. The reservoir bad a eapaeity of approxi­
!Wtkly ;) million gallons of water pig. 11). A set·ol\Cl 

fhmw, :)1'\,0IU feet (7.;)1 mi!Ps) long, ll·tl from Fin• MiiP 

Hesenoir to Gold Jlill and Virginia City. The lltune 

wa:-> loeated nbonl the first. ilmlw, high abo1e tlm city, 

and extemh•d to Cedar Hill at the north Pnd of tlw city. 
~\nothPr resenoir, <'onstrnded to hold :!,500,000 gal-
1om;, was placed on the tli1 i(ling ridge between Virgi11in 
City and Gold lli ll. 

DuriHg tho twent.s lt·adiHg up to the dPsign, eonst ruc­

tion, and insta11ation of the first pipeline in 187:2 and 

1()7:3, llt•rmal\ Sehussh•r \YHS tlw ·'man of tht· hour.'' He 
dt>signed tht· pipeline nml supL~niscd its instnllatiou. 
The w ritl'r, i 11 carrying on resea re h re l at i n• to t lw 1-'C<'Oll(l 
and third pipdiiws, tlid not find any further refereneP 
to Mr. Schussler in connection with the Virginia and 
(iold Hill \Vater Company. Th(• second pipeline, in­

stnlkd in um-. U!Hh-r tlw diredion of Captain (herton, 
had all altogetlH•r dill'en•nt dPsign from the first line, as 
noted in the des<:riptions herl'tofon• gin:n. It should 
also h<· notc•d as a mattt•r of inten·st that it is this sec­

om[ pitwlim· which is :;till in us<' across \Ynshoc Valley 
and LakP\'iew saddl<:>. 

Appan·ntly Captuin .J. H. On•ttou \\'as not only tlw 

sHperintPHdPnt of t lw water emllpany hut also earriNI 
t Ia~ main n•sponsibi J it i('s in t lw den·lopm<'nt of addi­
tional watPr suppliPs. Tlw Territorial E11 of 

August I i, IHitJ, HJHdP tlw fol!OIYillf! <·omnwnt1-' regard­
ing ('a pta in () n•rton : 

Thr· <'0111 rolling spirit in tlH· planning and l'Xl'Cl!­

t ion of t lw prp,;pnt \\'Ork is Snpl•rintPndent 
On·rton, a man of tin•l\-,.;s l'llPrgy and limitl\•ss n•­
som·ct·s, who dPI-ot<·s hint1-'l'lf ·~,··ith a t'<'lllarl\ahlP 
:-l'lf-sanilil'ing spirit and Zl'UI to tlw intpn•st:c of 
tlw ('olllpany: II<· stqwrinh·tH11-', 1)(•rsonall.1·, tlw 
Jninutt•:-;t d,•rails of tlJ,. gn·at <·ntvrpris\': is appar-

Pnt ly <•wry\dH•n• at a 11 timPs. infusing his own 
indomitabk ('JH•rgy into tlw IIH'lt t>mploycd on the 
work, and is tlH• <'StH·eial tt·nor of shirkt>rs.llt• cloPs 
not lwlil'\'l' that anything is impossihll' in combat­
ing \Yith tlw fon'l'S of .\atun·. A modl'st. and un­
assuming gt•ntlPman, hl' Pnjoy,c in a lllgh dPgreL~ tltP 
eonlidt•nc<· of tlH• ""atPr ( 'ompany, and had carte 
lJlandll' tu ('HIT)' ottt his plan:-; as st·t•Jll to l1illl most 
fpasibll' and hl'"t. I r th(• San FraneiSl'O \Yatpr 
( 'ompany pt>oph• had half of 8npt>t·intPmh•nt 
On•rton ';;; energy they would, long ere this, hase 
lmd tlH• wall' I' of Lakt• Bigkr ( Lakl· TahoP) run­
ning into tltr·ir <'ity. En•n JH)\\-, \W doubt not, (her­
ton is nwditating some plan to steal tlte waters of 
tlw li<•antifnl lakP and ahdnct them to tltis city. 

Tlw work of hri Ilf!i ng wa tc•r that JHll'Jlla lly draine<l 
into Lakl' Tallo(• from the \n•:-;tl•rJt slopP of thl' ('arson 

Hangl' of the• ~il'tTa J\'t•\·ada to nugnwnt the• water sup­

ply of Yirginia ( im·olHd inen·asing the storage 
<'Hpaeity of ~larh•tt{• LakL Fmm tlw lakP the \Yater was 
eomTyd by flunw nmthward to a t.mmd, and hom 
t.hpn• eolt\'l'}'P(l to Hobart CrePl,;: (fig. l~). Galloway 

des(Tilw(l ~Iarlt•tte dam in this fashion: 

On tiH· wp:-;fl·m :-;idP of tlw lllOllJJtaius a small lnl,t•, 
IJ:\llll'd aftPl' ~larll'lt(•, thl' ~unt•ror Ul'llt•rnl of 
:.\p\·ada~ had pn·,·iou:-;]y IH·t·n madt:into a J'('Se!Toir 
by tlH· ('arson allll Tahol' Lumlwr and Fluming 
( 'otllpany. That company had built from tht• la];:p 
or rl'"Pt'l'oir a "\"' flnllll' lt•ading southward to 
::->p()(Jllf'r f,ummit at tlw lwad of t h(• main flume 
down (']par ( 'n·Pk, tht· watt·r lwi11g ust•(l for flum­
ing purposl's. "\nangl'nwnts \\Tl't' mad<· bv wltieh 
tlw ~larll'ttl' I )aJtl was rai:-<·d .. \s cotnpiP'tPd, thr· 
dam wa:-; about ~);; fppt long. ;;7 f<·Pt high, and lG 
fpl'f wid(• on tlH· cn·st. with bath•rpd sidPs, Tlw 
PxtPrior walls Wl'l't' of dn· rubble masonry with 
rough l'O<ti'S(' lai<l stom'"· ·(IH'l'l' is au intPri;ll' con· 
of <'arth to pm1·id<· tlt(• lH'l'PssaJ·y inqwnious p]p. 

nwnt. ThPn· at'<' ;u-:~.-, cuhie van!,; of tnasollt'\' and 
J.;)();-, ('Ubi(· rants of (':uth In tht• dan1. TIH: lah 
fm·ntl'd is ailout J:>1 Jllill's long hy % mill' wid<•, 
a1Hl is :-;aid to eontain ~,ooo million gallons of 
watPr. 1t lit's at an t•lPnttion of 0,000 fl'PI ahon· spa 
h•1 Pl.'" (~l'l' Jig. 1:\.) . 

Front .\Iarkttl' Lake n thmw H inclws by ;)Q illchPs in 
Sl'dion and ~:\,17;) f(•t•t u.:\H miks) in length ]pads to 
tlw wp:-;t portal of tiH• watl·r eompa11y's t.un1wl thnmgh 

thl' ridge which divid";; the LakP Tahm· dminage from 
tlwt of I [obart Cr('ek on tht• eastem slop('. The tunnel, 

('Xnt 1·at<•d in grani!P, was ;),!lHI fept long, according to 

(;all(may. Both I>PQuilk atHl Thomp:-;on and 'Vest~" 
l'JTO!lt'owily gin· t lH• t unnd l('n1-rt h at :1,000 fpet ()yer 

om·-half of thl' tumH•l \nb timbt•n•d, its siz<' b<'ing 7 

J'Pet higl!, l feet wide at tlw top awl (i% fppt widP at 
the floor. Eliot Lord stat.<•s tll:tt tlu· <'OlllH'l'tion lwtwt'Pll 
tlw two hPadings was nnuk on ~lay Iii, 1H77 
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FIGURE 10.-Tbe screw-joint pipe used in the second 
rpipeline, 1875. 

The August 17, 1875, issue of the Territorial Enter­
priae described the location of the tunnel and the meth­
od of construction in the following manner: 

The Company has entered upon the herculean un­
dertaking of getting control of Lake Marlette by 
running a tunnel through the Sierra Nevada 
Mountains. The point where the distance through 
the mountain chain is shortest, and the tunnel 
could be run most economically, is a high bluff 
nearly directly west of this city. The tunnel, which 
will be forty-two hundred feet in length (actually 
3,994 feet), pierces this mountain cham at a depth 
of five hundred feet and is five miles north of 
Lake Marlette. The reason for the long detour is 
made from the lake to the tunnel is that a wooden 
flume can be built at much less expense than tun­
neling through a mountain. The tunnel, if run di­
rectly east from Lake Marlette, would have been 
four miles in length. . .. The work of surveying 
the route for the flume and tunnel was performed 
chiefly by Mr. Alfred Cravens, a young gentleman 
of acknowledged ability, who has executed his task 
entirely to the satisfaction of the Superintendent 
of the Company. 

The article went on to say: 

The work of running the tunnel has already been 
commenced, and is being pushed ahead energeti­
cally, all the modern appliances for assaulting 
mother earth being called into requisition. Tun­
neling is carried on from both ends under the di­
rection of John Simpson and Thomas Brown, both 
of whom rank among the best miners on the coast. 
Power drills of the Rand pattern are used for 

FIGuRE 11.-Five Mile Reservoir and the old caretaker's 
house, 1968. 

FIGURE 12.-The west porltal of the tunnel through the Carson 
Range of the Sierra Nevada as it appeared in 1968. 

tunneling purposes. They are driven by com­
pressed air, · one engine doing the work for both 
ends, besides furnishing air for ventilation pur­
poses. In order to carry the compressed air to the 
west end of the tunnel, the engine being stationed 
at the east end . . . a string of iron pipe had to be 
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FIGURE 13.-Marlette Lake, 1920. Courtesy of Harold Berger. 

laid over the mountain a distance of over a mile. 
Through this pipe the air is forced into a receiver 
stationed at the west end of the tunnel, from which 
it is drawn at will. About one hundred and fifty 
feet of tunneling has been completed at each end, 
and it is thought that the entire work will be fin. 
ished by next May ( 1876). . .. 

As heretofore mentioned, Lord noted that the con­
nection was actually made May 13, 1877. The Terri­
torial Enterpme of July 4, 1877 stated: "Last Satur­
day the· Water Company completed their connection 
with Marlette Lake and let the water go through for 
a test." So, even though the second pipeline was laid 
across. Washoe Valley in 1875, no water from Marlette 
Lake reached Virginia City until about July 1, 1877, 
almost 2 years later. It would seem likely, however, that 
the second pipeline carried Hobart Creek water prior 
to that time. From the eastern portal of the tunnel a 
flume 14,610 feet (2.77 miles) long conveyed the water 
to a small diversion pond on Hobart Creek. 

In traveling along the pipeline from Lakeview saddle 
towards the outlet, the writer noted that at a distance 
of about 1 mile a block of concrete had been poured over 
the three pipes. This was on a rather barren southern 
slope, and apparently it was found necessary to anchor 
the pipe at that point. From looking at the structure, 

it appears likely that after the installation of the sec­
ond pipe a concrete block was used to hold the 1873 and 
1875 lines. After the installation of the third pipe in 
1887 another block of concrete was added (fig. 14). 

FIGURE 14.-Concrete block used to anchor the pipeline between 
Lakeview saddle and the siphon outlet. In the foreground 
is shown the 1875 pipe; on the far side is the 1887 pipe; and 
at right lower edge of the photograph the 1873 pipe can be seen. 
Picture by Allan Shamberger, 1008. 
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THE THIRD PIPELINE 
The production of silver and gold ore dropped off 

sharply following 1878 and reached a low in 1881, when 
only a little more than $1 million worth of ore was 
mined. This low period of production held somewhat 
steady until 1887, when production sharply increased. 
That year it reached a high for the period following 
1878, when the value of ore produced amounted to more 
than $7.5 million. 

Virginia City, as well as Gold Hill and Silver City, 
continued to build new mills, business establishments, 
and homes during this 1878-87 period. The Septem-' . her 28, 1878, issue of the Mining and Scientific Press m 
commenting on Virginia City had this to say : 

Popu~ation .about ~5,000 . . . and. as ~:itten b:y a 
promment JOurnalist of Gold Hill, It contams 
more millionaires than absolute beggars." . 

It has all the features of a great met.ropohs, 
hotels, stores, places of amusement, churches, clubs, 
banks four or five daily journals, foundaries and 
machi~e shops, a railroad with 32 arrivals and de­
partures daily,, water works s~p~rior to that of 
any other city m the world furnishmg an abundant 
supply of pure, soft water di~ct from the springs 
and snow-fed streams of the Sierras. 

The increased activity on the Comstock and the de­
mands for additional water caused the water company 
to construct a third pipeline across Washoe Valley, and 
also to develop new sources of water. The Territorial 
Ente:rpri8e of July 27, 1887, stated that Captain J. ~· 
Overton, Superintendent of the Virginia and Gold Hill 
Water Company, had designed and supervised the lay­
ing of 7 miles of new iron pipe across Washoe Valley. 

This new pipeline was substantially in the same loca­
tion as the first two pipelines. As described by Galloway, 
it was made of lap-welded pipe similar to the second 
pipeline, except that the joints were of the converse lock­
jointed type.30 The pipe walls were three-sixteenths, 
one-quarter, and three-eighths inch thick; the inside di­
ameter was 11% inches and the length 37,685 feet (7.15 
miles). On one end of each of the 21-foot sections were 
two knobs, the other end ·being fitted with a lock-joint 
sleeve with a layer of lead already in place. On assem­
bling, the end with the two knobs was pushed into the 
lock joint and turned to secure "a lock." Lead was then 
poured in to make this a seal. This lock-joint sleeve was 
patented in 1882 (fig. 15). 

In addition to its discussion of the new pipeline, the 
July 27, 1887, issue of the Territorial Enterprise de­
scribed other work done during the spring of 1887 under 
the supervision of Captain Overton. A new flume was 
constructed from the inlet of the three pipelines to Ho-

FIGURE 15.-The pipe at the bottom of the photograph is the type 
used in the third pipeline, 1887. Next up from the botrom is the 
type used in the 1873 pipeline. The top section shows the 
method used in repairing a broken pipe. 

bart Creek, and the original flume from the east portal 
of the tunnel to Hobart Creek was repla.ced by a much 
larger flume. Also, from the west portal of the tunnel, 
a new flume would be put in to Marlette Lake. 

In order however, to increase the water supply sub-' . stantially, it was determined that a new flume runnmg 
northward from the west portal of the tunnel along the 
mountains rimming the east shore of Lake Tahoe was 
needed. The same issue of the Enterprise stated tJhat 
Captain Overton was then employed in the construction 
of a new flume, running northwesterly from the west 
portal of the tunnel a distance of 9 miles to N ~rth 
(Third) Creek, which would tap several streams tribu­
tary to Lake Tahoe. 

Galloway stated that this flume was 43,523 feet (8.25 
miles) long, extending to Third Creek, which was some­
times referred to as North Creek.31 The airline distance 
from the tunnel to the start of the flume at Third Creek 
was about 4% miles. In addition to the water of Third 
Creek, the flume picked up water from First and Sec­
ond Creeks, Mill Creek, Tunnel Creek, Incline Creek, 
and other ,small streams along the way. This flume 
emptied into the Marlette Lake flume at the tunnel's 
west portal. 

The aforementioned issue of the Territorial Enter­
prise of July 27, 1887, stated that to conserve the water 
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FIGURE 16.-Hobart Creek Reservoir about 1928. The tree stump 
was and still is the measuring gage. The dam is shown in the 
upper right. Courtesty of Harold Berger. 

supply and to have a reserve to draw upon, a small stor­
age reservoir was being constructed on Hobart Creek 
about half a mile above where the flume from the tunnel 
emptied into it. The dam was about 350 feet in length 
and 20 feet high, and the reservoir so formed held about 
35 million gallons, or about 100 acre-feet. This storage 
represented about a week's water supply for the Com­
stock (fig. 16). Also, during that same period a new 
flume was built from the outlet of the pipes to Five 
Mile Reservoir. 

Captain J. B. Overton was in charge of the construc­
tion of all the works described herein, and in addition 
he designed the second and third pipelines after Mr. 
Hermann Schussler had designed the first pipeline 
built. Captain Overton, in addition to his responsibil­
ities as Superintendent of the Sierra Nevada Wood and 
Lumber Company, was responsible for the development 
of the water supplies as well as being Superintendent 
of the Virginia and Gold Hill Water Company from 
1873 to 1906, at which time Mr. James M. Leonard 
became superintendent (fig. 17). 

The white house at Lakeview Saddle was built about 
1873, and Captain Overton, although never living at the 
house, maintained quarters there until he retired in 1906. 
The structure is presently occupied by Harry E. "Red" 
McGovern, who has been in charge of the water system 
from Marlette Lake to Five Mile Reservoir for many 
years (fig. 18). Prior to Red's residence at the Lakeview 
house, it was occupied by Mr. Tom Higgins from 1899 
to 1906 and by Mr. Joe Berger from 1906 to 1935 when 
he retired. The reader will learn a little more about these 
two men later in this story. 

Lord states that to prot.P.et the city in case of fire, pipe­
lines aggregating 4 miles in length were laid in Virginia 
City, Silver City and Gold Hill.32 These were 2% miles 

of 10-inch and 1% miles of 8-inch pipe. This pipe 
belonged to Virginia City, as well as 2% miles of 
smaller supply lines. The length of the pipelines belong­
ing to the water company which ran through the streets 

FIGURE 17.-Captain John Bear Overton, Superintendent of the 
Virginia and Gold Hill Water Company from 1873 to 1906. 
Courtesy of Hobart Leonard. 

FIGURE 18.-The white house at Lakeview, built about 1873. 
The Sierra Nevada looms in the background. 
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of Yirginia City, Gold Hill and Siln~r City was H 
mih•s, and through this system of piprs and flnmes 
4:,200,000 gallons of \Yater was distributed daily 
through the tmYns on the lode, the mine works consum­
ing t wo-t hircls of the supply. Galloway mrnt im1s that 
threP large \YOOdPn tanks, each holding 30,000 gallons, 
\\'Pre built on tlw line of tlw flume abon' the citiPs, and 
in addition, tlwrP werP large storagr tanks at the nlmwr­
ous mines .• \lso on thr high ground of the "Divicl<>" 
behn•en Gold Hill and Yirginia City, a distribution 
resen-oir was built \Yith a capacity of 2,GOO,OOO 
gallons. Tlw water ratPs in lRHO wen' 20 cents prr 1,000 
gallons to the mining <·ompanirs and $4: per month to 
familiPs of six or eight pPrsons. Eliot Lord, qnoting 
from a statrnwnt by .T. H. ()yerton, gan' the total cost 
of thr watrr company's plant. including flunws, <lams, 
rrseiTmrs. piprs, \-vatrr rights. litigation, rtC'., as $2.2 
million. 

RECAPITULATION OF WATER WORKS, 
1873-1887 

Tlw extrnt of the mttrr-snpply systrm is shown in thr 
following recapitulation. Tlw writer can only rcho the 
statement made by GallmYay that "as built, the water 
supply was a notablr addition to thr art of watr1· supply 
E>nginrPri ng." 

Supply line 
Flurnes to Prcssurr pipe Flume from Flume from 

inlet of pres- in~id.c diametrr outlet of pipP Five i\Iile Divide 
sun' pipe anct length to Five Mile Reservoir to tunnel 

and year (miles) (inches and Reservoir Yirginia City (fret) 
miles) (miles) (miles) 

First, 1873 _____ _ 4. 62 ll)"./, 7. 0 

Second, 1875 ____ { 
l 2. 77 } 
2 4. 72 10, 
'4. 3R 

7. 32 

Third, 1887 • 8. 25 llY:i, 7.15 ------

TotaL __ _ 21.74 21.47 

1 Flumr from ea~t portal of tunrwl to Hobart Creek. 
'Flume from Jlobart Creek to inlet pipl'. 

4. 0·1 

3. 98 

8. 02 

5. 66 --------

7.31 3,\!94 

12. 97 3, 994 

3 Flume (14"X30") from ~larlette Lake to we't portal of tunnel. 
'North 1lume, starting at Third Creek north of 1nc1inc, to west portal of tunnel. 

Total length of pipelines_________________ .21.47 miles. 
Total length of flumes _________ . _ _ _ _ _ 45.73 miles. 
Tunnel length__ ________________ _____________ 3,\191 feet. 
Marlette Lake capacity ___________________ 6,154 acrc-fcet. 
Hobart f'rrek Reservoir__ 100 acre-feet. 
Five Mile Reservoir ____ ------------------- 15acre-fcrt. 

WATER-RELATED EVENTS, 1861-1894 

\Yhile this is intrnded to br a factna l histDry of the 
dPwlopmrnt of thP watrr supply from tlw Sierra for 
the Virginia City arra, then• wrre othrr ewnts taking 
place in which t.hr&' watprs \YPn' utilizPd. Thrsr rYents 
were of impmtancr to tlw rarly denlopmrnt of the 
Comstock and are worthy of !wing bripfly n•latt>d ht>n': 

1. The u&' of tlw water from the nmth flume to 
float lumlw1· via a V flnme from the incline 

tramway on Mill Crrek through the tunnel 
to LakeviPw. 

2. The Sutro Tmmr l. 
3. The· liSP of watPr from t.lw Virginia and Gold 

Hill\\'atPr Company's systPm for the deYelop­
nwnt of powrr at the C & C shaft. and tlw 
Cholla1· shaft at Virginia City b,Y nwans of 
Pelton \Yhel'ls. 

4. Developnwnt of C>lectrieity for tmYn use by the 
Yirginia City ElPctric Light Company. 

:'\. Pumping water from the derp mine shafts on 
t lw Comstoe k. 

The Sierra Nevada Wood 
and Lumber Company 

The history of this company has hePII rather well 
docunwntrd by E. B. Scott in his The Saga of Lake 
Tahoe. 1Uil7; in DaYid F. Myrick's Railroads of Nevada 
and Fasterll Ca1ifo1'!1ia, 1%2; and in ,John D. Gallo­
wa:/s E'ady f~'nyinl'l'ing 1Vo1·ks Contributory to the 
Comstork, 1947. Tlw author will borrow hl'avily from 
tlH'SP thn•c· anthoritit>s in rPeonnting brit>fly the cktails 
prrtaining to this lnmbrr company. 

Tlw SiPJTa ~('Yada \Yood and Lumbrr Company was 
organizrd by \Y. ~. Iloba1t and ~l'W'ea II. MarlPtte in 
1R7R. Captain .John B('ar 0Y<>rton, thr Snperintt>nd<>nt 
of tlw Yirginia and Gold Hill \\'ater Compa11y, was 
appointed Gt>n<>ral l\IanagPr. a11d ulltil t h<> Cl'Ssation of 
the lumlH'r ('Olllpany's opt> rations at Lake Taho<> in 189(), 
he SPJTPd in this dual capacity. 

This company was one of the threr major lumber 
companirs supplying th<> Comstock during tlw period 
of grratest dmna11d for conhnJOd a11d lumber. By 1880 
a stram-powPrt>d sawmill was complrtrd about half a 
mik from the shore of Lake Tahoe, on Mill Creek, and 
about 1 mil(\ t>astPrly of what is now known as Inelinl'. 
Gallmvay statrs that tlw tunnel and watPr flumes of the 
Yirginia and Gold Hill \\rat<T Company fumished the 
basis for the plant of tlw SiPJTa ~eYada \Yood and 
Lumh<>r Company."' At a point on tlw north flume 
about 112 miles fmm the wesh>rn p01tal of thl' tunnel 
tlw mountainsidr is wry strrp. It was lwrc that tlw com­
pany built a douhk-track tramway from near tlH' mill, 
up tlw mmmtainside to tlw Yicinity of the watPr flumr. 
Scott tPI'IllS it the Great Incline of the Sierra NeYada. 
He clrscribes this strneture as follows: 

A doublP track 11arrow gauge-tramlinr. 1R fpet 
in onr-all width, was <>nginrC>rt>d by Captain Owr­
ton to run straight np the side of thl', mountain r.ast 
of tlw mill. Cross tic•s spiked to a solid log bed 
carried the rails 011 which the lumber and cord­
wood cars Wl'n' to orwratr, with thr cars calltl'd at 
at angle so that a near leYPl inclination could be 
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maintained on tlw stPep grade. Fmm tlw stng~ng 
ya.rd adjoining tlw mill, a spm t nu·k feeder lme 
!·an southeast one-eighth of a mile to join the tram­
lint> llPtU' its baS{'. II(~n· thr carriers wen• loaded for 
tlw trip up the 4,000 foot-long, L400-foot '_'Pdical 
lift to the V-flume running below the granite out­
cmpping that anchon•d the top of thl' stn~ctm·t•. 
ThreP-qnnrt{'I'S of the \Yay up thP mountam, m1 
Pight-foot risP in (•n•ry t\whe was encmmt{'I'ed, 
giving a 67 percent track gradient. 

The machinery and equipnwnt consisted of more than 
8,000 feet of 11jg-ineh Pmlless wire cable fed amnnd t.\YO 
massin: 12-foot diamder, t•ight-spoked hull wht•els. Tht• 
wherl at the summit was drin•n by a gigantie sproekt•t 
and gear turned with a 40-horsepmwr sh•am engi1w 
embedded into a granit<•-walled pmYerhouse. Ten- by 
twmty-inch timbers \H'I'l' bolted to solid rock and Sl'­
cured with iron rods and ring bolts to snpport the 
wt>ight of the terminal whePls, with tlw cabk ambigu­
ously dPscribed as ''running Iwar the tops of tht• ears 
and hitched on top of the hind ends.'' 

The V lumlwr flume paralh·kd the watPr company's 
flume and tlw latter fumished water for the transport:L­
tion of tla• lumhe1· and eordwood. The V flmHP extended 
through tht• :3,HnJ-foot water company tmuwl aml thence 
descemlPd about :UIOO fpt•t to a lmnl)('ryard at Lake­
Yit•w. In passing through the tuunrl the lumbc·r flume 
was located directly abon• tlw watPr-supply box flume 
to Ilobalt CrPek. 

Heel l\fcGovern told this writer that, aeeording to 
rrports lw had !ward. when the V lumber flume was in 
opemtion, the \Yater from the north flume (Third 
Creek) was nsNl duri11g the day to tra11sport lmnher, 
and during t In• night the wah•r was commingh•d with 
MariPtte Lake watPr and \n>nt to Hobart Cr<wk and 
thence to tim Yirgin ia City :u·Pa. 

The lmnbpryard at LakeYiPw mis locatNl just south 
of the LakeYi~w house. Tlw ·virginia & Truckee' Rail­
road main line rmssPd a fe"· fc•et wPst and south of the 
house, and spurs were built to the lnmlH•ryard. 

About thP onlv Pvidenc<> left of thP Sierra NPvada 
\rood and Lun.lhl'l' Company's operations at Lake 
Tahoe is the path of thP Ineline nTPat Tramway, and 
at the top then• still remains one of tlw massiw lmll 
wht>cls which en nied the endlPss cable. 

1\Iyriek statPs that initial timbH cutting by the Sierra 
Nevada \Vood and Lumber Company was made about 
a mik north of Crystal Bay. To seniee tlw are,a. a 1%­
milr narrow-gange railroad \Yas constmcted in the 
spring of 18!-il. Later tlw rails \verc Pxtendcd several 
miles both northerly and southerly, the sonthPrly ter­
minus !wing at Sand Hn rbor. Logs \Yen• assemhh•d in 
V-booms at Hobart, at the sonth end of Lake Tahoe, 
and rafted 1warly 20 miiPs to Sand Harbor, \VhPrP tlwy 

were loadPd on thP nanow-gauge ears and eonn•ycd to 
the sa \vmilJ.3' 

The V lumber flume was continuous from its start 
at tlw top of the lndine Tramway through tlw tmuH'l 
and tht•lw<' to Lakt>1·iew. n distanee of about 10 miles. 

"\eeording to :.\IeGovcrn, and apptuvntly for illspec­
tion purposPs, a special type of float \\·as eonstructed 
to co11 1·ey a per;-;on or persons in the V flume through 
the tunnel and thenct• down to LakeYiew. The speed 
of the float would dep<•nd on the ammmt of wah•r llSP<l 
in the fhtmP. This, no doubt, \\'aS a thrilling adn•ntnre 
for thosP who dared bmw such a ride-especially if a 
full chargP of watt·r was used. 

~fvrick wrotP that the lnst major season of the lnm­
lwr :·ompany's opl'rntiom; at Lnk(• Taho<' appears to 
haw t'IHlPd in tlw fall of J8D± and that tlH· railroad was 
almll(lmwd shorth tlwrcaftPr. Hmn~wr, Scott indicah•s 
that li·ln6 was tiH:last ~n·ar of SiPITa ~cYada \Yood and 
Lun!lJ('J' Company activity t ht>r<'. 

The Territorial Entuprisc of DP<'eml)('r 2, 1HH7, quot 
ing Captain OvPrton, stated that dnriHg the 8-month 
period from April to ~own1bcr 1HK7, th(• mill produced 
1~ million feet of luml)(•r, all of which \Yas fiumcd to 
Lnk<•vic\\'. E. B. Scott gin•s a total pmdnction tigme 
for the Sil'JTa Kenlda \Yood and Lumlwr Company's 
TahoP operation, starting with 1R7D, as approximatdy 
200 million fept of lumber and morl' than a million 
cords of wood. 1\Iost of this went Hmlergi·omHl to shore 
up tlH' galleries of thP ( 'omstrwk Lode, or yanishcd 
into tlw fire boxes of the hoisting works at tlw mines, 
and tlw Cornish steam pumps that clearPd tlw mine 
sumps of wahT at Vit·ginia City. Thousands of cords 
of wood also disappeared throul!h the balloon and dia­
mond stacks of tlw Central Paeifie and Virginia & 
Truekee Rail roads' loeomot i\TS. 

Tlw V flumf' of the Sinrra ~Pvadrt \Vood nnd Lum­
b<•r Company is mentioned hen• becausP of its relation 
to tlw Yirgi1~ia and Gold Hill \Vatf'r Company's faeili­
ti<'s. Howen•r, the n•ader should rPmcml)('r that there 
wer<" at lt•nst 10 V lumher flnnws in operation on the 
eastPI'Il slopt•s of tlw Si('JTH NPvada. Galloway, quoting 
from an r>arly Snrwyor Gt•m•ml's rPport, statPd that in 
1860-70 then· W<'l'l' 2;) miles of ftnmP in Ormshy Connty. 
During the period 1879 RO. tlwre \H'rt' 10 HumPs in 
Don~las, Ormsby, and \Vashoe Counties, totaling more 
than 80 mih•s in length, which annually tmnsport<•d 
171,000 cords of wood and 33 million board fcPt of 
lmnber. 

The Sutro Tunnel 

In discussing thP ;-;:utro Tunnrl it is not intPmlcd to 
n•cord the full history of this undPitaking as it has 
be('l\ well docunwnh•d.in many pnblications.3

"' Tlw au-
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thor will only ontline C'lWngh of the facts pertaining 
to this great undPrtnking to PnnblP the rPndPr to mHkr­
stand the tmuwl's primary function-nanwly 1 the drain­
age of watPt' from the dP('P shafts on tlw Comstock 
Lode, and their better wntilation. The tunnel was also 
utilized as a means of gl'tting rid of the watPr pumped 
from bPlow the ttmnPl len•l, thus eliminating thP extra 
pumping distancP from the tunnd len I to the sudaec, 
a distance of about 1,GOO feet 

Fp until 18(H littk difficulty was exprrienced with 
water in the sinking of shafts on the Comstoek: how­
ever, with tlw incrPas(•d depths, \YatPr became a gt·eat 
problem. K ot only did the water problem incn'nsc with 
depth, but adequate n•ntilation of tlw mint's was the 
most difficult of all probh'tnS from tlw V<'ry bPginning. 
It wns not until the Hoot hlowprs \H'l'P introdueed in 
186fl that thNe was some rclit>f from tlw air pmblenL 
Both the air and watc·r iH<"n•asNl in lwnt and fonlnPSS 
with depth, and in this Parly p(•riod mor<> lllen died from 
extrmne heat and foul air than from :my other cause. 

I11 ordPr to drai11 tlw shafts. S!•n•ral ttuuwls were con­
structed prim to tlw Sutro Tmmel. l11 18(i1 tlw Latmbe 
Tmmd and ~lining Company eonstructPd a tmHwl un­
der contract with tlw minin~ companies whos<> ground 
it would pPnPtratn. ThPse eompa niPs agrP<'d to segre­
gah\ a port ion of tlwir daims adj:H'('nt to it in comlwll­
sation for drainagP and prospPetiHg. Tlw tmuwl startPd 
at a point a littiP mon• than half a mile east of Virginia 
City, and it was !'Stimated that it would strik(• the Com­
stock at a horizontal distancP of somewlwre nPar ;),000 
feet and at a depth of about 600 ft•Pt below the onkrop­
ping. In 18G± this tumwl, :2,800 fed in lcngth, tappPd 
the SidPs and the 'Yhitc• & Murphy (which later be­
came tlw Consolidated Yi rginia Company) lode 011 its 
dip at 700 fP,..t. A drift was nm to draiu the nearby Cen­
tral and Ophir mitH·s. 3

D 

In 1862 tlw c:edar Hill Ttmn<'l and Mining Company 
undertook a similar work. but after tmmeling about 
2,000 f~:et, the projcet was gi,-en up. However a. more 
important enterprise was inaugurated by the Gold Hill 
and Virginia Tunnel and ~fining ( 'ompauy in 1RG:3. The 
plan wns to begin at a point in Gold Canyon near Silver 
City nnd nm a tunnel thP l'Hlire IP11gth of the lode to 
the Ophir mim•, which it would i11tereept at a depth of 
about 1,000 feet. and fL horizontal distance of 15.000 
feet. 'Vork 011 this tumtPl had bee11 in progress nearly 
a ycar when the Pxhaustion of all the upper ore bodies 
on the lode and the failure to discover any new ones 
rendered thP outlook for the lllining industry so dis­
heartening that capitalists refused to put more money 
into the scheme. Accordi11gly, the work was suspended, 
and was never resumed.< 0 

The OetobPr 25, 1925, issue of the Carson Daily A p­
peal contains a letter addressed to the editor hom 
Alfred Chartz, in which some of the early Comstock 
water tunnels were discussed. ~Ir. Chartz stated that the 
first tunnel exclwated was the Mint Tunnel, which 
tapped springs at a depth of 500 feet below the collar 
of the Hale & Norcross mine, and which was run about 
18Gi3. Then he mentioned a tunnel that was excaxated 
in the early days, located at the mouth of Daney Can­
yon, ~which was driven a length of about. 1,100 feet. This 
may be the same tunnel mentioned previously which 
was started by the Gold Hill and Yirginia Tunnel and 
~lining Company, as Daney Canyon lies below Siher 
City. Hecently the author was shown the portal of the 
Dntwy Tunnel by F. N. Dondero, of Carson City, who 
has mining property in that area and who probably 
hauled in the last ore milled at the Sutro Mill prior 
to shutti11g do'm its opcratio11. The ceiling of the portal 
is nnshed dow11 and O\'ergrown ·with brush; a small 
stream of water was coming out at the time of our visit. 

Any history of thc Sntro Tunnel would be incom­
plete without at least a short discussion of colorful 
.\dolph Sutro, the tunnel's instigator and builder. 
~\dolph Heinrich Joseph Sutro was born in Aachen, 
Prussia, April :2H, 18:10. At the age of 20, he, along with 
his family, sailed for New York. After a few months he 
left his family in Xew York and sailed for San :Fran­
cisco, arri,,ing there Xoyember :21, 1850. ~Within 4 years 
he owned seHntl stores in San Francisco, dealing pri­
marily in imported tobaeeos. In 185H he made his first 
trip to the ''\Yashoe country'' and was greatly impressed 
by the Comstock, then in its infaney. ~While there, he 
came to the conclusion that he could invent a btlttcr way 
to treat quartz ore. 'With the help of a c.hemist., he de­
Yelopt•d a process whieh they were confident would 
workY 

In about 1HG:2 Sntro again went to 'Vas hoe (Virginia 
City) to look for a place to establish a reducing mill. 
He found a good mill site at Vayton, and by 186;3 he 
had a substa11tial establishment there, with eight stamps 
ami :W amalgamating pans."" It was during this period 
that his thoughts developed pertai11ing to a long tunnel 
to drni11 tht• mim•s ou the Comstock. 

The matter of running a long tmmcl to the Comstock 
Lode at a lower depth with au outlet ner r the Carson 
Hi \'<'I' was the subject of a great dmtl of (, scnssion and 
editorial conmtcnt during the early day. of the Com­
stock. Adolph Sutro, while probably not :he originator 
of the idea, supported a plan and imm' 'liat<>ly pro­
et>eded to promote it. The obstaelPs eonfrn:tting Sutro 
appParNl to be almost. insunHmmtabl<', but not to him. 
He was a combinatimt of many things: a dynamo of 



WATER-RELATED E\'EKTS, 18G 1-18•94 33 

energy. a great promoter, a great speaker (although he 
spoke brohn English). and a fighter. He was hated by 
many, and lo\wl by others. 

His proposed proje~t im·olved the dt·illing of a tunnel 
:!0,000 fppt lonl! startinl! twar the toe of the range of 
hills W!'sterly from Dayton~ and with the month of the 
tHnnel about If,(} fPPt in elenttion ahon:- the Carson 
Hiwr. The plans called for the tunnel to cut the Com­
stoek Lode about 1 ,GOO feet below the surface. 

The Sutro Tnmwl Contpaay was incorporated by an 
act of tlw Xt•ntda State Lel!islature, appro\·ed Febru­
ary -L 1HG5. This act granted an PxelnsiYe franchise to 
construct and operate the tunnel for a period of 50 
years. Other prm·isions were that the mouth of the 
tunnel was to lw located between Corral Canyon and 
""pbber Canyon, that shafts wer(' to be sunk along the 
course of the tunnel, and that the tunnel was to be 
st1uted within 1 .P'nr from the passage of the act and 
complded within 8 years. \'cit her of the latter two pro­
\·isiotts wc•re met. 

At that time tlw title, or feP, to the land \YaS in the 
l'nited States Go1·eruHWllt. and an act of Congress was 
neces:-;ary to enable Sutro to obtain the necessary eaS('­
mPnts. Sutro ,·isited \Yashinf.,>ton and obtained the sup­
port of ScHator Stewart, and on .Tnly 25, 1866, a bill, 
eommouly kuowB as the Sutro Tunnel Act., was ap­
JH"OYC'd~ >Yhich became the first Federal hnr to provide 
for a location aml patenting of rniniug elaims on public 
lands. The Aet, in addition to other provisions, em­
powl•red 1\Ir. Sntro to purehase 4)357 acres of land at the 
tmml'l month and to claim ownership of the mines 
within iJJOO feet 011 either side of the tunnel, excepting, 
of course, the mines on the Comstock Lode:13 

::\Ir. Sutt·o was able to secure contracts in April1866 
from i8 of the principal mining companies, whieh rep­
resented !);) percent of thr stock-market value of the 
Comstock Lode at the timr. By thc<:le contracts the eom­
panies which sig11etl the nrtides of agreement bound 
thcmseln~s to pay the smn of for e.-ery ton of ore ex­
racted after tlw extPllsion of the tunnel and its lateral 
Jrifts had reached designated points.l 4 A smTey of the 
·nnncl was made lJy our old friend Schussler, and work 
'ommcneed on the tunnel October Ul. 1869.4

" 

The surface smTey was marked with cast iron posts. 
[•~aC'h post was firmly placed in the ground and its top 
.ms weighted. A eireular hole was machinc>d in eaeh top 

md a brass plug 1% inebes in dinmeter inS('rted. The 
)()Sts marked the eonrse of the tum tel and wPre referred 
"O as ''The Line.'' 46 

The tunnel was compkted ,Tnly 8. 1878, a construction 
)eriod of 8 years, 8 months and HI days. On that day a 
'onneetion was made with a short east drift from the 

Sa ntgL\ mine at a depth of Lf\40 feet. The length of the 
tunnel as finally complctNl was 20,498 feet and for the 
greater pa1t of the distance the tunnel, inside the tim­
bering. mts 7 to il~~ fePt in height, R feet wide across 
the top, nnd !J to !J% feet across the bottom. 

Lateral tunnels to drain tlw various mines along the 
Lode were then started; in the course of sm·eral 
years the north lateral, 4.1o:rfeet in lent:,>th, reached the 
Union shaft, and the south lateral was extended 8,423 
feet to the Alta shaft. 

It. >Yns planned to construct four vertical shafts aJong 
the line of the tunnel, so that the exeanttion of the tun­
nel eould he carried on at eight different faces. These 
shafts were located in :X o\·embrr 1871. The first was 
-t,IHfl feet from the Btouth of the tunnel, at a Yertical 
clistuncP of 0:2:2 fet>t abo,·e the tunnel le,·el; the second 
was 4,150 feet farther along, and its dt>pth to the 
tunnel !Pn•l was UHl feet; the third shaft was 4,490 
feet from the ;second one, and its depth to the tunnel 
len•! was UHH fePt. The fourth shaft was 1i,G!)5 feet 
from tlw tunnel entrance. In addition to the four shafts, 
a snmll air shaft was emnpll'ted in tlw summer of 1872. 
It wa::; situated i,i50 feet from the tmmel mouth. and 
had a depth of :211 fed to thr tunnelle\·el.47 

Ditlieultiec; with watet· in l)()th the third and fomth 
shafts i'HIISPd them to be abandoned. In the first shaft, 
after lK months of labor tlw tunnel ll'\·el was tTaelwd, 
aml drifts both Pnst and \Yest \\"Pl'i.' stnrtt>d, the former 
in duP tiuw <..·onm•etin~ \Yith tlw tunnel }wader. ~u the 
se('oml shaft, \\ atl'r was enemtntered, and Jnuups had 
to hP placPd in position. The tmuwl lm·d was n•aehed 
i11 tlw sprinl! of LK74. East and m•st drifts were then 
startt-<l. and wlu•n tlw fomwr had reaehed a distance 
of 171 fed and tlw lattPr 170 fePt a large body of water 
was l'IH'Onntl'n'!L fill in~ th1· tnmwl and shaft with water. 
This eausPd a dl'lay of s<..•n•ral months, but C\'Pntunlly 
work was rPsumNl on the heaclings. 18 

During tlw fir::;t il yl'ars progre:;s on the tmtnel was 
slow. The monthly distance eom pleted n n•raged lOiJl/-, 
fPet in li'\i:): in IS7J :2:2:\1/;~ feet per month. At the close 

of 187·t som<• k.Oi!l f1•et of t lw tnnBel had bePn eom­
plet.ed. 1 n 1871 HmlPigh Drills, operated by compressed 

air~ were put in use, and this grea.tly speeded up the 
work lit 1:-iitl thP tmuwl ndnmeed :t7~H feet, and the 

a ,-eral!e footal!e compldt•d per ntont h increased to iHO% 
{(•Pt. .. \s lwretoiore statNL thP tumt<•lmade a eomteetion 

with the Past drift of the :-lantge mim• on the 1,G10-foot 
len•!. On .July H, l87H. tlw Sanl!!t' mine water, which 
heretofore h;Hl to he raisPcl Hl feet to the surfa;·e. had 

thPH only to be raised GOO feet to the tnnnellen~lY' 

It is intPn·stitll! to notP that during tlw Pari~- history 
of tlw tunnPI horses \H're trit>d for pulling the cars 
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FxouRE 19.-Mules used in the construction of Sutro Tunnel. Courtesy ot Nevada Historical Society. 

loaded with waste rock. However when anything 
touched a horse's ears, the horse would throw up his 
head, hitting the overhanging rock and hurting his 
skull. Mules, on the other hand, would drop their heads 
and avoid injury (fig. 19).50 

The cost of the tunnel was $2,096,566, not including 
the cost of the laterals or expenses of management of 
the company.5 1 The laterals, amounting to about 12,800 
feet of tunnel 8 feet in width by 7 feet in height, 
probably cost another million dollars. 

Thompson & West state that the cost of the tunnel 
itself was about $4,500,000 and the total cost, including 
lateral branches up to and including March 1,1881, was 
$5,069,801.16. 52 

Sutro had many supporters among the mine owners, 
including William Sharon, during the early construc­
tion period; however, later on disputes arose, and a bitter 
fight broke out between the two. The mine owners re­
fused to pay the royalty of $2 per ton of ore mined, 
and Sutro was forced to reduce the royalty to $1 a ton. 
Shortly after this he sold out and retired to more 
pleasant activities at San Francisco. 

Eliot Lord states that in 1880 the tunnel drained some 
3:500,000 gallons of water daily and that during the 
year 1,277,500,000 gallons of water, or 4,752,605 tons, 
drained through the tunnel. Much more was ex­
pected after the laterals were fully completed.53 

During the 50 years following the completion of the 
tunnel and its various laterals, the Gold Hill mines, with 
hot waters of 150°, were automatically drained through 
the Sutro Tunnel. In the Virginia City mines, the water 
stood about 100 feet below the tunnel after 1884, except 
for a brief period after 1900, when the north end mines 
were pumped out to the 2,500-foot level.5

• 

In 1872 Sutro laid out a townsite near the mouth of 
the tunnel, which he named Sutro. It was to be a model 
town, with the main east and west thoroughfare, named 
Tunnel Street, lining up with the tunnel. This street 
was to be 200 feet wide; the other east-west streets were 
80 feet in width. The avenues, which ran from north to 
south, were named for women, from Adele through 
Jeanne, and were 100 feet wide, except for Florence 
Avenue, which had a width of 150 feet. Four 11-acre 
parks were laid out, and the plans called for board side­
walks. A large steamboat Gothic style house was built 
for Sutro at company expense near the mouth of the 
tunnel ; the structure cost $40,000 to build and fur­
nish (fig. 20).55 

When the author first came to Carson City in 19~{5, 

this great mansion still stood, as well as the mill which 
had been constructed to process ores coming through the 
tunnel. The mansion burned in the 1940's, and the mill 
was destroyed by fire in 1967 (fig. 21). 
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TOWN or SUTRO 
AND OTHER PROPERTY BELONCINC TO THE 

SUTRO TUNNEL CCl 
Lyon County, Nevada. 

FIGURE 20.- Map of the town of Sutro, 1873. The description 
reads : "Lands belonging to the Sutro Tunnel Company are 
enclosed by black lines and are divided into squares represent­
ing forty acres each. Each town block is three hundred feet 
square and consists of twenty-four lots 25 x 130 each. Avenues 

Where the mansion once stood, only the foundatjon 
remains. The reservoir, in front of the mansion, is now 
just an ugly depression, with fallen trees, tin cans, and 
other debris. The writer on a recent visit was saddened 
by the conditions of the tunnel portal. Trees and brush 
almost obscure the portal, and back of the concrete fac­
ings, the tunnel is caved in for about 50 feet. Only a 

··-- ~"t-"'t­
··-·'~§'A 

are one hundred feet and Streets eighty feet in width, with 
alleys between the blocks forty feet wide. Grade from mouth 
of tunnel to Carson River one-hundred & fifty-five feet." Scale 
of the reproduction above is approximately 1 inch=10,000 feet 

small stream of water flows out of the tunnel now; this 
water comes from a spring in the tunnel itself. The mine 
drainage waters are dammed off by slides deep in the 
tunnel. Glancing back of the tunnel portal and follow­
ing the alignment of the tunnel up the hillside, the 
heavy cast iron posts heretofore mentioned are still in 
place. On the ones observed, the brass plugs are gone. 
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FIGURE 21.-Sutro's mansion about 1874 near tunnel portal. Courtesy at Nevada Historical Society. 

In 1879 Adolph Sutro resigned his position as Super­
intendent of the Company and moved his activities to 
the San Francisco Bay Area, where he remained until 
his death in 1898. He sold his stock in the Sutro Tunnel 
Company for $709,012.56 By so doing he became the 
only man who ever made any appreciable amount of 
money from that project. He invested his money in 
property in San Francisco, and became a very wealthy 
man. Although he was unsuccessful in his attempts to 
become United States Senator from Nevada, he was 
elected Mayor of San Francisco in 1894 (fig. 22). 

An article concerning the Sutro Tunnel which ap­
peared in the December 4, 1909, issue of the Goldfield 
News stated that-

Yesterday was marked by an important event in 
connection with the repairs under way in the Sutro 
tunnel. The steam-tight, stovepipe drain which has 
been underway for the past three or four years, was 
practically completed. The finishing of this pipe 
has been one of the main features of the new work 
in the tunnel, and the latter is now cool in its entire 
length, making rapid progress possible for the bal­
ance of the work to be done in the tunnel. 

The Savage Mining Company is now running the 
Comstock Tunnel Company's mill at the mouth of 

the tunnel to full capacity and ore is being shipped 
daily through the tunnel to the mill. A new track 
has been built practically throughout the tunnel 
and a large amount of transportation is being han­
dled early and without delay. 

The drainage facilities of the tunnel are now per­
fect to take care of the large increase of water being 
sent through from the C & C shaft. The pumping is 
being steadily increased every day and more water 
is now being raised from the lower levels than at 
any time since pumping was resumed some years 
ago. 

Mrs. Jack Greenhalgh of Virginia City, who is the 
daughter of Tom Higgins, foreman for the Virginia 
and Gold Hill Water Company from 1906 to 1937, 
remembers being told by her father that many Dayton 
and Sutro people would go to Virginia City for Satur­
day night dances by means of the Sutro Tunnel, reach­
ing the surface at Virginia City by riding up the C & C 
shaft. Mrs. Greenhalgh also recalled that as a small 
girl she would ride on the four-horse wagons hauling 
ice from the storage house at Five Mile Reservoir to 
the mines. She would then be allowed to ride down the 
shafts in the hoist cars loaded with ice for the use of 
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the miners working in the unbearably hot atmosphere 
of the deep tunnels. 

Jack Greenhalgh, who has been with the Nevada 
State Department of Highways for more than 35 years, 
told the author that in the 1930's he took a leave of 
absence from the Highway Department and, with a 
partner, operated the Comstock Mill located at the 
mouth of the Sutro Tunnel, milling mostly custom ore. 

The Comstock Tunnel and Drainage Company and 
the Sutro Tunnel Company have their offices in San 
Francisco. The latter company still owns the property 
adjacent to the portal of the tunnel, and so far as is 
known still owns the easement for the tunnel granted 
by Congress in 1866, as well as other properties in the 
general area. 

Water Power and Electric Power 

"Nowhere else on the face of the globe is there any­
thing of the kind that approaches it." Thus the water­
power development scheme at the C & C shaft was de­
scribed by the T erritorial Enterprise of September 30, 
1887. The article referred to the development of water 
power in the California and Consolidated Virginia 
companies' joint shaft to operate the large stamp anci 
pan mills. 

Water for the project was obtained from the Virginia 
and Gold Hill Water Company. A large tank was con­
structed near the flume line, capable of holding 80,000 
gallons of water. Water was conducted through an iron 
pipe which varied in diameter from 20 inches at the 
tank to about 12 inches where it went down the C & C 
shaft. Both the tank and pipeline, which was about 3,000 
feet long, were -designed and constructed by Captain 
Overton. At the ground surface near the C & C shaft, 
the water, under considerable pressure, hit a 11-foot 
Pelton Wheel, which by means of pulleys and cable, 
ran the 80 stamps of the battery mill and also 12 Boss 
grinding pans. 

A Pelton Wheel is similar to a water wheel used to 
raise water a few feet from a ditch or stream. The differ­
ence in this instance is that the Pelton Wheel was used 
to develop power. As will be seen, the Pelton Wheels 
at the Chollar shaft ran dynamos which produced elec­
tricity to operate the mill, whereas at the C & C shaft 
they produced mechanical power. Water under pressure 
was forced against the cups of the Pelton Wheel, caus­
ing them to revolve. The speed of the wheel was gov­
erned by the amount of water and pressure. The amount 
of water used at the C & C shaft was about 1,700 gallons 
per minute under a pressure head of about 580 feet. 

After the water was used on the Consolidated Vir­
ginia's surface Pelton Wheel, it was dropped down the 

FIGURE 22.-Adolph Sutro. Courtesy of Nevada 
Historical Society. 

C & C shaft, where it was passed through three other 
Pelton Wheels of the same size, spaced 500 feet apart 
vertically. 

The Territorial Enterprise of September 30, 1887, de­
scribed the workings in the shaft as follows : 

There is a great deal more of machinery in the 
shaft to conduct the power to the surface than there 
is on the surface to conduct it to the mill. It is an 
entirely different system of transmission. It is the 
only system of perpendicular transmission of 
power upon the face of the earth, and the men who 
planned it and carried it out are the inventors of 
it-they are the argonauts. The stations are num­
bered "A," "B," "C," "D," : the last being at the 
Sutro tunnel level, and the first on the surface.-all 
being 500 feet apart, and there is a Pelton wheel on 
each station. From A to B there are three wires or 
cables from B to C two wires, and from C to D, one 
wire. The stations are forty feet in depth, and the 
face is fully twenty feet high to make room for the 
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bcarillg wlwPls. At each station then• are grooYed 
whc>cls upon whieh tlw wires run. There is n sys~Plll 
of water gauges at tlw surface and at P:t('h stattml. 
Tlwrc arc ;,;ix small water pipt>s that run from A 
to B, fonr to C and two to D. By turning tin• \vate•r 
on or off nt tlw snrfa('r in thrse small piprs, gates 
arc eithrr opened m· shut whid1 gaugt•S tlw wat{'l" 
that is playt•d on the PPlton wht•Pis at nny statim1 
dPsin•d---that is to say. that anv of the Pt>lton 
\Yheels or all of them (:tln be stop.ped or regulat€d 
at will from tlw surface .... Tlw watPr was Jirst 
playt'd from an in('h nozzle·, and st1·ikes the eups of 
tlw Peltou whPcl nncknwath it aud flows baek into 
R tank ....• \ny size nozz]p can he put 011 from 
mw to two and a half il!<"hes, acconli11g to the pO\n·r 
rksin•d t~) lw pla,yPd upon t he• whep]:,;. Tht> str(•am 
that eomps out of an illch nozzle is JH•ady as rigid 
as a bar of iron. From t ht> first tank tlw watl'r is 
<'oudndPd down tlw shaft, makes a eurn• at t hP sta 
ticm aml is played umkr tlll' wh(•d in tiH• sallll'lllllll­
nl'r as tlw Jirst, and so on to the ~utro tunnel \Yhere 
it escapes. 

The pan mill was located about 1,000 feet from the 
stamp mill, and brtwcPn the two thn·e was a depn•ssion. 
l'ole lim•s were prcded to the pan mill, aml enhiPs 
or ~wirP ropes wen• installed ahon thP ground which 
were ~L part of the intricatP seriN; of Pelton "Theels, pul­
leys, cables, ete. operntrd hy \Yater power from the 
water eompauy tlmne. 

To someone sering sneh an insta-llation in the pn•sent 
dn.y, it would app<•ar to lx• a rube goldberg affair. How­
e\-eJ·, ill the 18!-\0"s it \\'as rceognized as a great engi­
neering feat-~whieh it was. 

Tlw l'l'adPr might hP C'onfnsed as tD how the shafts 
could be stmk or worked in \\-ith all the Pquipm<'nt 
which was iustnliPd, such as the Comish Pumps, the 
hydraulic pumps, am! the Pt>ltml \Yheels. Tl1e C & C 
shaft \Yas the f1rst of thP gn·at third-lim' shafts. Such 
shaft;.; hncl four <·ompartnwnts ( PXcPpt tlH' Fonuan 
shaft, which had th·e) : om• fm· tlw pumps, a11otlwr for 
sinking the sha.ft, nud two for hoisting.''' Later all tlw 
deep shafts werP of this type. 

The Jirst mill on thP Comstork to nse elPetrie powPr 
\\·as the Xen1da ~1ill, built in 18fH, which had {i0 stamps, 
Padl wPighing 800 pounds, :\0 amalgamating pans, H\ 
settling pa11s, and 10 agitators."' The po~wer to OJH•rat{• 
the mill was run both by watPr power and by rlPetri(•ity. 
Tlw Tc rritm·ia1 Enfi'J'fll'i.-;e of ~PptPmlwr :21, 1887, 
stated: 

Tho t.Pn-inch pipe to eonduet watPr fortlw wat(•r­
\YhPPl at the mill and the Pleetrie plant is nParly 
completP. The work is under t lw snpenision of Cap­
tain On•rton and thP pip(' that is h<•ing usN! is tPn 
inelws in cliam<>t<'r a ml \\-ill first lw USP(l to nm tlH' 

11-foot Pelton wh(•el at the mill and until it is 
nPedPd clown thP Chollat' shaft will nm clmYn ~ix 
~file Canyon. 

The electrie plant, as descrilX'd by Grant Smith, con­
sistt>d of six 40-inch PcltDn Wheels set up in a large 
chamber at the 8utro Tunnel Je,·el."" After the \Yat€r, 
under a JHO-foot head from the water comptmy's flume 
abon~, was usNl 011 the 11-foot Pelton \\'heel at the 
su !'fact>, it was fhmwd a short distance to the Chollar 
sha.ft and \Yas dropped yertically through two large 
irou pipes tD six Pelton \Vheels. The n:rtieal drop was 
1,0:30 feet. Each wheel drove a dynamo, and the eon­
trois were so arranged that any number of the six 
dynamos could be run at one tinw. The powPr was tlwn 
transmitted np the shaft to the mill. The Territo1·ial 
EnteJ'j)J'ise fmthee eomment~d that "nenw hefoec has 
any water \Yheel been operated under a n•rtiealpn•;.;Rm-e 
of 1,():-lo fl·et." 

The type• of pO\wr usc•d lwre and at theY cliO\\ .• Jacket 
in tlw Gold Hill sPetimt to operatl· thl' mills was prob­
ably not too widely usnd on tlw Comstoek, st<•am ]JO\Yl'T 

being the mainstay unt.il P]Pctric power was brought in 
from a powerplant on tlH' TrnekPl' Hin•r, JO miks away, 
about IDOO. 

The author has briefly de"'crihed the water power 
dt;n•loprd at tlw :(\('\ada ~Iill to illustratP the resonrec­
fulness of the Comstock mim'rs. This deseription, cou­
pled with that of the operation of the large Cornish 
Beam Engines and Pumps, and the hydraulic pumps, 
should gin• some idea of the magHitude and complexity 
of at least some of the outstanding opprations on tlw 
ComstDek. 

Electric Li~hts 
The Virginia Gas Company was organized early, 

and t hP Virginia City strPcts all( I businPss housrs "·ere 
lighted with gas. Illumination in the homPs \Yas fur­
nislwd by kPrOSl'IH' lamps, \Yhieh continued in general 
liSP until electric power was bmught in ft·om tlw Truckee 
H.iYer about lHOO. HowPYPr, Ph•dri<' lights wPre nsNl 
in many of tlw mills, business hous~s am! on the streets 
as early as 1888. 

Tlw TNJ·itoJ'ial Enterprise of DecPmhcr 2, 1887, 
statPcl that: 

Our light is no longer "hiddPn under a lmslwl" 
in tl1is city sl't upon :t hill. It hlazP~s forth to the 
illumination of all, and is thP light that flashed 
down f1·om tlw hPa n•ns long hpfon• man was on 
thl' earth. It is the light that always will lw, and 
ean nPver lw impron•d upm1. 

The l:'nterpri8e artiele went on to say that thP Vir­
ginia City Electric Light Compauy \nls formed and was 
lwadrd by \V. S. Hobart and Ah·inzn Hayward, -with 
Captain .T. B. On•tton as Supn·intPndent and ~f:mager. 

Tho work;.; of tlw (•]PetTie company were kwatPd elose 
to t.lw new water mill of thP :NPntda ~fill & :Mining 
Company, just in front of tl1P Chollar hoisting works. 
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Wat€r >vas piped dmYn from a reservoir on the side of' 
Mount Davidson, 460 feet above the hoisting works. 
The reservoir in turn received its supply from the Vir­
ginia and Gold Hill \VntPr Compa11y flnme. The dy­
namos were driven by wat.er power from three small 
Pelton \Vheels, working nnder a prPssure of 2()0 pounds 
to the square inch. The Pelton \YhPPls were l()lf2 inehcs 
in diameter, and each wheel drove one dynamo. 

The Ente1pri8e article, comnu'nting- on th(' pricf's 
charged for electric lights in Virginia City, stated the 
eharges would be the same as those of the Califomia 
Eleetric Light Company in San Francisco. 

The Decmnber 4, 1887, Tet•ritorial lc'ntrrpri8e stated 
that for the ii.rst time seyeral cketric lights were in usc 
;!long "C" Street. Most of the lights wen~ in business 
placC's. The first outside electric light enr installed on 
"C'' Strt>et was that in fnmt of the 'ruco\·ich Brotlwrs' 
Magnolia Saloon and ""~1r. Armer's ('ig-a r Stm·e.~· In 
commenting on tlw plPf·trie lights, the Enterpri8e re­
porter had this to say: "The lamps ga\·e a Yery brilliant 
and steady light. Beside it, ordinary lights~<·oal oil OJ' 

g-as~look palP and sickly. Tlw eiPdric light could he 
observed by person::: distant two or thn'C' blocks, as a 
white radianee }WITaded tlw atmosphPn' for a large 
SUJTOUJHling a rca .. , 

Doubtless sonw of tlw homPs in Virg-inia City in­
sbtllcd ele('fric lights prior to tlw pO\\'Pl' !wing ln·ought 
in from tlw TrnckPe HirPr. Th<·se installations w<·rc 
probably limit"d, becau;;p of the small capacity of the 
plant and the cost of ekdrieity as comparPd with that 
of tlw keros<'ne lamp. 

It is of intPn·:-;t to notp that p]pdricity for tlw water 
<:ompa.ny's LakeviPw housp wn:- furnish<•d for many 
years by a small PPltoB '\YlwPl placed in thP 1H7;\ pipe­
line which ran h<'neath tlw kitclwn. Hed :\fr( Ionm told 
the writer that tlw wlwel was n'lllOYed abont 1H37. 

Pumping \Vater From Deep Shafts 

A number of shafts 011 the Comstock reached and 
even exceeded a depth of ;).()()() feet from tlw sudaeP. 
Among tlw~w "·ere tlw Combination shnfL which 
reacht>d tlw greatest dPpth. :t2f10 fept; the Cmwn Point­
Bdcher; tlw Hale and Xorcross and the X ew Yellow 
• Jnckct renelwd dt>pths a bout :tooo fed . .S<·nTa I ot lte1·s 
reached 2~Ml0 fpet in ve1tic·al dq>th. It is inten•sting to 
note that the bottom of the C & C shaft was mon• tlwn 
1,700 fe\'1 hmer than Carson City. 

As previously mentionrcL g:·tting rid of the mint' 
water was mw of the great prohlPms confronting tlw 

mine operator::<. l\lany of thp (kep shnfts of diJfcwPnt 
eompanies \H'I'P eonnPeh•d, and additional troubk dPYPI-

oped when one or mm·e of the companies was lax in 
pumping water from their shafts. This tht·ew a greater 
burden on those who did. HmYevm·, the watet· problem 
eould bC' handlPd, especially aft~r the Sutro Tunnel 
laterals reached the Yarious mine shafts~ beeanse. this 
reduced the pumping level on an aY!'I'age of abont 1,(10{) 
feet. The greatest prohlPm, and one whieh could 11ot be 
succC'ssfully overcome at that time, was the high tem­
pcratnrl's in whieh the minPrs had to work. 

Temperatures inereasl'd with depth, and the miners 
worked in ad its and shafts wiH'I'l' temperature was as 
great as l:HcF. :-l1n·ings of hot water ,,·ere often en­
<'<mntPred with tempemtnrPs as high ns lfl7°F. In the 
Crown Point mine, 2,000 fppt ln•low the sudaee, tlw 
temperature was Li0°F., and it was only 16" lpss in the 
open drift." 0 

LnrgC'. Yolunws of air wern pmnpPd ill the miBe.S, lmt 
because. of impait·ed air cirenlation, the problt•ms W<'n' 
still aentP. Tons of icc• ;wn•. sent down daily into the 
mi1ws. X inety-fhe pounds of ice ;yere eonsnmed daily by 
eaeh miner cmployc•!l i11 the hottPst workings of tlw 
California aml Con:::olidated Yirginia mines during the 
sum mer of 1878.61 

\Yhile the problems·of lwat and mttPr W<'n'. tlw main 
causes of the ecssation of dt>ep mining, t.herP \Yere other 
factors involnd. )iio bonnm;as hatl bePn fonnd during 
tlm 10 years of dP('P mini11g, IHif>~lRRH. aml the gn'at 
expenst> in n>hPd, togpt her \Yit h thP fad that $40 million 
had lwrn expended in those 10 .wars by mines whieh did 
not pay any dividends, finally brought all end to large­
scale dt>ep mining on the Comstoek 02 

All the dt•Pp mines CPased to OJWrnte bd.\YC'!'ll 1882 and 
188(). The New Yellow .Jaeket shaft i11 the Gold Hill 
seetio11, whieh had reaelwd a depth of i3Jl00 feet, shut 
down in March 1882. The north end mines (the Con­
solidatl•d ·virginia, California, Ophir, l\lcxiean, Union, 
and Sierra NeTada) were the next to stop pumping, 
Iwar the l'nd of 1881. Tlw Alta shaft below Gold Hill 
and the Forman shaft followed i11 Deeemher of that 
yPar. 

The m~n11er in which tlw mine opemtors pumped 
water from tlw lkPp shafts in order that they eonld 
bt> driven to m·en grC'atPr depths is interesting; it is 
certain that the rl'ader will br impressed at the ingenuity 
of these Comstoek mine operators . 

At first, and in the shallmY shafts~ buckets were 

dropped by means of a windlass and, whell ii.lled with 
watPr, were hault>d out by manpower. Later, as the 

workings dc•epened, a largPr bucket \Yas fastened on 

thr bottom of tlw ore bnckPt. lowHed to a wnt<~I' sump, 

and hankel np with tlH' ore by sh•am engin<'S. As the 
amouuts of water inerPased, improvPd nwthods had to 



lH' usN!. PlttngPr pmnps nm !.y sn1all st;•am ~·n:..;in(·s 

W<'l't' ust•d h<>l '""l'H l'Hl and about 1"71. Probably. as 
tlH• tkpth of tlw >'haft ilH'IT:tSl'<l. more than O'H' pltmgl'r 
pump was nc;Pd in tlw sa!!ll' s!,aft; om· pump pmnpin:..; 

to a cprtain lt•n•l. from whil'h tht• ,,·atp;· wa;.; Jllllll]ll'd 

to a l1ig·ht·r h•n•l by :motll(>r pnmp. 
~\s dqJths inaulSPtL tlw ,,·atvr inereasPd in Yolunw 

and larger pumps l1ad to ht• installed. This brought 
about the• advent of tlH• Cornish BPam EHgiHeS and 
thPir pumps. Tlwst• pumps SPrved tlwir pmposc until 
about IH.'\1, when the tww hydraulic pumps were 
installPd. 

Tlw Cornish BPam I•:nginc. or Cornish Pump as it 
was familiarly known, was so IIHlllPd hpeanse it \Yas de­
Yeloped by the Comish peopln in Cornwall in the mid-
1800's to de water t hPir deep eopper mines. The Cornish 
minPr ( eommonly known in A m<>ric~t as Cousin ,Jack) 
played an important role in the early mining de\·elop­
nwnt in the \Vestc•rn l'nitPd Stat\'S. In l'Ssenee. the 
Comish taught Amerieans the technique of hard-rock 
mining. One of thrir contributions was the introduc­
tion of the Comish Pnmp to tlw Comstoek and to many 
othPr dt>t•p mi11ing ar(·as in this country. Victo1· Goodwin 
giYes n good description of the Cornish :\liner, and 
also the Cornish Beam Engine, in Nuada'8 Nol'fluw8t 
Frontier." 3 

Probably the first Cornish Pump was installed on 
the Comstock in tin• eat·ly 18Tifs. Tlw last om' built 
was in 1H7!J, at tlw Cnion shaft (fig. :2:\).c' ,\s it is 
rather diflicnlt to deseribe these hngc maehilles, one 
good eontemporary source will be quoted. 

The pump at thl' New YPllow .JackPt Yl•rti('·tl 
shaft, :l,OHO fPt>t dPPp, has a c~Lpacity of 1,000 gal­
Ions a minute, or 1,440,000 gallons in twenty-four 
honrs, and rt>gnlarly raised ovPr 1,000,000 gallons. 
The pump ro!l was )),055 feet long, made of lengths 
of ()regon pine, 16 hy 16 inches, strapped together 
with iron plait's. Its weight when in motion was 
1,;)10,-100 pounds. Its greatt>st capacity was seven 
strokes a minute, each stroke lifting lfiO gallons. The 
'"eight o£ the lmmp rod was equalized by 8 balance 
bohs placed at mtt•nals in the shaft,earrying a total 
lifting weight of ~.to tons. There ,,·ere liJ pumps in 
the shaft placed at intenals of about 250 feet, \vhich 
lifted water from station to Htation, all attached to 
tht> pumping md. Tlw hvo fly wh(•Pls 'wigla•(l 1:2r, 
tons. '15 

The Nining and Scientific Press of ,July 17, 1880, 
carriPd n wry vivid artielP on this Yellow ,Jaeket 
Cornish Pump. In this articlP, the reporh•r statPd: 
"This machiiwry is rl'ga nkd as a remarkable triumph 
of meelumieal skill, and Wl' spam space for t.he follow­
ing dPscri ption of it from tlw TPnitorial Enteq>rise.'' 

The artich• goes oH to describe some of the pmup's 
fpatnres. \vhich will be brieHy ('OYered hen•. The Jllllllp 

rod, 1!10]'(' tltall :\,IHIO f't'<·l l"ll;.!' nnd Hlntk lljl of J(; X lfl­
inch IPnglh:-: of I longla:-:-1\r ( iiH'!l ('()l!oquially knm\ll as 
On•gon pi1H') St'l'lll'Ply holtPd togt>tht•r, passPd through 
'·stays" tl1at \\'l'l'l' pJH!'l'd HCI'OSS thP slJa ft ('Olll[Jaltllil'llt 

!'n•ry :\1) i\·d to pn·\·ent ,·ilwntion. Tht>n• wPn·, in :uldi­
tion, six rod-catcl!c•rs to }ll'l'\'Pilt the massin• WOfHll'H 

]Hlllljl rod falling dmY!l tim shaft if it should b1·c•ak at 
any placl'. Thl' bnlanet' bob was a long beam of wood 
or iron resting on a fukrum llenr its <·c·ntPr. 011 thP 
ontPr ('lld was a lm·gt• \Yooch·n hox ea pabh• of holding 
many tons of iron ballast. ~\t tlw inner Pnd of the bt>am. 
th('l'(' \YHS a lmgc' iron chwis that was attaehed to t.lw 
pump rod. The cl('\·is was so attached that the swiHgiug 
OI' rocking motion of tlw bob, which dt>serib,·d part of 
the circnmferenee of a cink~ would impmt a vcrtieal 
mon•ment to the pump rod. 

The pmnp eolumn was an iron pipe 14 inches in di­
nmt>t(•r running the full depth of tlw shaft. In order to 
support tht> colnnm, a number of large collars were sup­
ported by tlw ]wavy timbers. Tlw nxtielc points ont that 
at that tinw there \n•n•. six pumps in the Yellow ,Jaeket 
shaft abore wherP tlw south lat!:'ral of the Sutro Tunnel 
tappt•d it. Afte1· this eomwetion was made tht>se pumps 
wen• no longer necessary. It is hard to visualize a tim­
ber shaft 1() inchl'S by 16 iuehes square and more than 
a half mile long operating 1:3 pumps. The :uticle con­
eludes by gi \·ing this description: 

Tht> simnltmwous starting up of a line of pumps 
;)(;() fpd on•r half a mile in length is truly a most 
n•ma rkabl(' aehit>H'llll'llt and a fpat that has Jierer 
lwfon• lH·l'n twl'fonned or att<!mpt<'d in any part of 
the world. \Yhen the big engine made its first revo­
lution, all this half miiP of Jllllll}JS made a strokP. 
Xot only was th whok pnmp rod of ilOO tons 
mond hut a gn•at weight of watl'l' was also lifted. 
On•at ert>dit is duP :\fr:. PyPu, who placNl in posi­
tion< Ji the l:l pumps, H bobs and many otlwr pmis, 
for th(• patit•twP, skill and Pxec·llent jndgmpnt dis­
pluyl'll. "\. H'l'Y litth• tl1ing out of plae(' at any one 
point would ha ,.<, e:msPd a gr·and smash-up of 
ewryt h in g. 

"\.11 the deep shafts used tht' Cornish Beam Engine, 
and in many cases hydraulic pumps WPre added to as­

sist. At the Combination shaft., there was a double line 
of Comish Pumps, in addition to hydraulie pumps. 
~\ltogl•thcr tlw pumps liftPd :),200,000 gallons of wat{~l' 
l'\'Pry 2± hours to the Sutro Tunnel k\·el. On October 
H\, IRRG, tlws<> pumps e.easPd to OJWratl'. 

The last Cornish Pump instalh•d 011 tlw (\hnstock 
was at the rnion shaft in 187!>. The fly\Yhet>l was 4;) 
fpet in dianwter, and the pumping lwam was :18 feet 

bl't.\WC'n ct•nters. Tlw pump rod had similar dimensions 
to that used at the YPllow ,Jadmt, but was 2,500 feet 
long. Hue, as at other shafts, the water was not 
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I I I 
FIGURE 23.-The last Cornish Pump on the Comstock, installed at the Union shad in 1879. It had a 45-foot flywheel 

weighing 110 tons. CO<Urtesy of Nevada Hislt:otlcal Society. 

pumped directly from the bottom to the top of the 
shaft, but in sta-ges from one tank to another on differ­
ent levels. Each tank had a separate pump connection 
with, and was operated by, the main pump rod. 

Some idea of the great size of the Cornish Beam 
Engines may be formed when it is stated that the sta­
tions excavated for them in the shafts were 85 feet long, 
28 feet wide, and 12 feet high. 66 

The hydraulic pump was a late innovation on the 
Comstock to supplement the huge Cornish Pumps. 
They were first introduced in the early 1880's. The 
hydraulic pump installation at the Combination Shaft 
is described by DeQuille.67 He states that at the 2,400-
foot level two Cornish Pumps had been in opera­
tion and handled the water until a drift encoun­
tered additional water which the Cornish Pumps could 
not handle. It was at this time that the management 
installed a hydraulic pump. This pump was operated 
by the pressure of water from the surface. The pump 
merely consisted of a 12-inch iron pipe running down 
the shaft, and in the case of the Combination shaft, to 
the 3,000-foot level. At the 3,000-foot level the end of 
the pipe was turned upward 180°, forming aU shap~ 
the last few feet being tapered down and fitted with a 
nozzle. The water was obtained from the Virginia and 
Gold Hill Water Company's flume, and was conveyed 
:from the flume by a pipe and then dropped down the 
shaft in the 12 inch pipe. At the Combination shaft 

the end of the upturned section was fitted with a one­
inch nozzle made of phosphor-bronze, through which 
the water was ejected into a larger discharge pipe, both 
bein-g submerged in the water sump. The tremendous 
pressure developed by the witter falling more than 
3,000 feet (about 1,300 pounds per square inch) and 
passing through the small nozzle, together with the 
suction it created, forced the water in which the 
pipes were submerged upward to the Sutro Tunnel 
level where it was discharged into a lateral lead­
ing to the Sutro Tunnel. The lift was about 1,400 feet. 

DeQuille states that when one stood at the 3,000-foot 
level and looked up a compartment of the shaft, 5 by 6 
feet in size, the little spot of daylight seen at the top 
appeared to be about 4 inches square. 68 

The installation of the hydraulic pump, or elevator, 
as it was sometimes called, was rather simple and not 
too costly. Davis states: 

Using water under such great pressure brought 
forward problems in hydraulics not yet solved. 
The advantages of the system were so great as to 
economy of space and first cost that every feature 
of the system deserves the most careful study. 
Before a hundred thousand dollars had been ex­
pended in this system, more water was discharged 
into the drain tunnel at one time by it than had 
been discharged by the five million dollars worth 
of pumps formerly in operation on the Comstock 
Lode. 69 
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THE TWENTIETH CENTURY 

Any description of the water-supply system for Vir­
ginia City, Gold Hill, and Silver City would not be 
complete without tracing its history up to the present 
time. The system reached its greatest magnitude at the 
time the third pipeline was put in operation in 1887, 
at that time had a capacity of nearly 10,000,000 gallons 
of water daily to tlie Five Mile Reservoir. The main 
task of the Virginia City Water Company in later 
years was to keep the system in operating condition, 
which at times during severe winter weather was a taak 
of considerable magnitude. 

In 1906 Mr. J. B. Overton, Superintendent of the 
water company from its inception, retired. He was at 
that time over 80 years of age, and had also served as 
Superintendent of the Sierra Nevada Wood and Lum­
ber Company, as well as being engaged in other activi­
ties on the Comstock. His place as Superintendent of 
the water company was taken over by Mr. James M. 
Leonard (fig. 24). Mr. Leonard had started working 
for the company in 1901 and continued in that capacity 
until1959. He was related by marriage toW. S. Hobart, 
who had been one of the principal owners of the water 
company, as well as the Sierra Nevada Wood and Lum­
ber Company. The author was well acquainted with Mr. 
Leonard, who was recognized as one of the outstand­
ing citizens of the State. In about 1940 he turned a 
great portion of the operation of the system over to his 
son, Hobart Leonard, who became Superintendent and 
President of the water company following the death of 
his father in 1959 (fig. 4). 

Red McGovern, who started working for the water 
company in 1934, was first employed as a helper to 
the attendants at the various stations on the system be­
tween Marlette Lake and Five Mile Reservoir (fig. 25). 
Red recalls that there were stations at Marlette Lake, 
Hobart Creek, The Tanks. West Tunnel Portal, Lake­
view, Five Mile Reservoir, the Divide between Vir­
ginia City and Gold Hill, and the pump tanks in Vir­
ginia City. In addition, the company maintained its 
headquarters in Virginia City. The water company had 
its own telephone line, so that the attendants at the var­
ious stations could remain in touch with each other and 
also with the main office in Virginia City. 

Mention should be made of two men who, prior 
to Red McGovern's service with the water company, 
played an important role in the operation at the 
Sierra water system : Tom Higgins and Joe Ber­
ger. Mr. Higgins, who was foreman under James Leon-

FIGURE 24.-James M. Leonard, Superintendent of the Virginia 
and Gold Hill Water Company from 1906 to 1959. Courtesy of 
Hobart Leonard. 

ard, first served as attendant at Red House, the Station 
of Hobart Creek (fig. 1) . In 1899 he moved with his 
family to the Lakeview house, and in about 1906, moved 
to the Divide station between Virginia City and Gold 
Hill. He finally retired in 1937.7° Following Mr. Hig­
gins' move to the Divide station, the Lakeview house 
was occupied by Mr. Joe Berger and his family. Mr. 
Berger had previously been the attendant at The Tanks 
(fig. 2).11 

On April17, 1922, the Virginia and Gold Hill Water 
Company deeded all its rights in the entire water sys­
tem to The Virginia and Gold Hill Water Company. On 
April21. 1933, the Virginia and Gold Hill Water Com­
pany deeded to The Virginia City Water Company. 
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Curtis-Wright Corporation 

The Curtis-Wright Corporation purchased the Sierra 
water system, together with all its water rights, lands, 
easements, etc., up to the meter box a hundred feet or 
so northerly (toward Virginia City) from the Five Mile 
Reservoir. The deed was conveyed on August 8, 1957. 

The Curtis-Wright Corporation was then planning a 
large missile-testing program in Storey County, under a 
Government contract. This company, by exchanges and 
purchases, acquired title to about 95 percent of the lands 
in Storey County, which it still owns (1969). About the 
only lands not acquired were the townsites of Virginia 
City, which is the Storey County seat, and Gold Hill. 
The program, as planned by the company, involved the 
use of a large and stable supply of water. At that time 
the future of the Virginia City Water Company, as well 
as its water supply, was somewhat uncertain, as the de­
mand for water in Virginia City and Gold Hill was 
quite small and the water company was having financial 
troubles. Curtis-Wright, therefore. felt it necessary to 
purchase the water company's Sierra water system in 
order to carry out its anticipated program in Storey 
County. In addition to the Sierra waters owned by the 
Virginia City Water Company, the Curtis-Wright Cor­
poration purchased several decreed water rights on the 
Truckee River. Between the years 1956 and 1959, the cor­
poration filed five applications with the State Engineer 
to change the points of diversion, manner and place of 
use of the purchased Truckee River waters. The water 
was to be conveyed to a reservoir site in sec. 27, T. 19 N., 
R. 21 E ., about 12 miles north of Virginia City, and was 
to be used for industrial and domestic use. 

The corporation also planned to pipe a portion of 
the Sierra water from Five Mile Reservoir through Vir­
ginia City, and thence northward down Long Valley 
to the reservoir site in said sec. 27. 

About 1941, the Virginia City Water Company, under 
the direction of Hobart Leonard, had started removing 
the first pipeline (1873) and the third pipeline (1887) 
in the inverted siphon, and using the pipe to replace 
the flumeline from Five Mile Reservoir to Virginia 
City. This operation was not completed until the mid-
1950's (fig. 4). 

On December 2, 1957, the Curtis-Wright Corpora­
tion deeded all its rights in the water system to the 
Marlette Lake Company, a wholly-owned subsidiary of 
Curtis-Wright. 

Shortly after acquiring title, the Marlette Lake 
Company started a program of improving the water 
system. In 1959 Marlette Lake Dam was raised 15 feet, 

FIGURE 25.-Harry E. "Red" McGovern, Water M·aster of water­
works between Marlette Lake and Five Mile Reservoir. He 
has spent 35 years on the Sierra system. 

increasing the capacity of the reservoir from 2,000,000 
gallons ( 6,154 acre-feet) to 3,400,000 gallons, or 
about 10,400 acre-feet. The Hobart Creek Reservoir 
Dam, which had partially washed out in the December 
1955 flood, was repaired in 1956, before the purchase by 
Curtis-Wright. A new 8-inch pipeline replaced the 
single remaining box flume from the outlet of the 
siphon to Five Mile Reservoir. This line was put in by 
Curtis-Wright in February 1957, just before it pur­
chased the system. 

The flumeline from Marlette Lake Dam to the west 
portal of the tunnel had long been in disrepair, and 
the company was planning to replace this section with 
a pipeline and repair the tunnel. Even though no water 
was coming to the tunnel from Marlette, the tunnel itself 
actually producing an average of 400 gallons of water 
per minute. As late as 1964, this water was still being 
conveyed by the old box flume to Hobart Creek, to­
o-ether with other waters collected along the way. 
b • 

According to Edward Kruse, former Supermtendent 
of the Department of Buildings and Grounds for the 
State of Nevada, and the Carson City Water Company 
entered into a contract in 1959 with the Marlette Lake 
Company to purchase up to 3 million gallons of water 
per day. The contract with the State of Nevada had a 
maximum of 1 million gallons per day, and the Carson 
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City \Vater Company could purchase up to 2,000,000 
gallons daily. Also, the Virginia City Water Company 
had a contract to purchase water not to exceed 300,000 
gallons per day. In 1!)61 the >vater used in Virginia 
City, as recorded by the meter at Fi\'e ]\file Reservoir, 
was 50,864,000 gallons, or an avemge of 140,000 gal­
lons per day. In Hl62, the usc \Vas 68 million gallons, o1· 
an a\'C•rage of 175,000 gallons per day. 

Mr .• Tac Shaw, in 1%8 the Superintendent of the De­
partment of Buildings and Grounds, informed the 
author that the present use by the Virginia City \Vater 
Company varied between 220,000 gallons per day dur­
ing the winter months and 750,000 gallons per day dur­
ing the sunmwr months, and that tlw State u:::;ed about 
100 million gallons during the peak summer months of 
1968. 

Franktown Irri~ation Company 

Another chain of C'\·ents, starting in HHG, concern 
the water eon n~yed by the old ·virginia and Gold 
Hill \Yater Company's north flume from Third Creek 
and the Franktown liTigation Company; it should be 
told. 

The Franktown Irrigation Company is composed of 
a group of ranehers on the west side of \Vashoe Valley 
and southerly from Bowers 2\Iansion, whosE> lands have 
been inigated by the waters of Fmnktown Creek since 
the late 1850's. OftPnt inws thE> str0amfiow 'Was not suffi~ 
cient to irrigate all their lands. In order to increase 
their water supply. a dam \\·as constrnl'ted at the lower 
end of Little Valley. This was probably during 1870. 
The N erada. State ,! ow'nal of February 2, 1881. noted 
that the day before a huge flood lmd oecuned on Frank­
town Creek as the result of the dam failing. The flood 
waters, reaching crests of 25 feet, washed ont all but 
six buildings in Franktown. The property loss was 
estimated to be $50,000. 

The Franktown Irrigation Company and the Vir­
ginia City \Vater Company entered into an agreement 
for the purchase by the Irrigation Company of the 
watet· rights held by the water company on North 
Creek (Third Creek) and tributaries. Accordingly, on 
,June 27, 194(), the Virginia City \Vater Company filed 
an application (No. 1162,1) with the State Engineer to 
change the point of diversion, manner and place of use 
of ii.;) ds of the waters of North Ct·eek. This was the 
major portion of thC' waters that the north flmne eon­
n>yt>d to th0 west p01tal of tlw water company's tmmel. 

The proposed point of diversion was about 1% miles 
uphill from the point where the water company's flume 
diverted water from Third Creek, and approximately 
1,000 feet higher. 

Because of a protest filed against the application, a 
llC'aring was held on October 29, 1946. The writer, then 
Assistant State Engineer, held the hearing. The main 
witness was ,Tames :\I. Leonard, Superintendent of the 
Virginia City \Vater Company, who had acted in that 
capacity since 1006. He testified that from 1901, when 
he first went to ~work for the water company, up to 1944, 
the north fhune to the west portal of the tunnel was in 
yearly operation, but no use 'vas made of the flume in 
1911 and 1!J15 beeause of the washing out of the diver­
sion works. He added that when in operation the flume 
picked up water from other tributaries on its way to 
t lw tunnel. 

.Mr. Leonard further testified that the water company 
had been decreed 75 inches of water under a head of 
6 inches in 1802, and that \V. K Price was decreed 150 
inches. Later, the water company purchased Price's de­
creed rights of 150 inches, gi ,·ing the company 225 
inches of water. (This would represent a flow of 2,524 
gallons per minute, or about 5.5 cubic feet per st>cond.) 
The rC'eorcls of the State Engineer's office shmY that in 
1980 the water company deeded 5 inches of water to 
Norman Biltz at Incline Lake, leaving them with 220 
inches of water. 

Under the application the works of diversion would 
divert the water from North Creek (Third Creek) at 
points within the S%Sljz, sec. 26, T. 17 N., R. 18 E.~ 
and then would convey the water through a ditch to be 
constrneted npproxinuJ;h'ly one-half mik to a point 
on Ophir Creek in Tahoe Meadows, a short distance 
nortlmt>sterly of the Mount Hose Highway. The water 
would then be conveyed by Ophir Creek to Price Lake, 
and rediverted by a ditch approximately 1 mile long 
to a tributary of Franktown Cret'k in Little Valley, 
where it \YOuld be comingled with the natural flow of 
Franktown Creek and nsed for irrigation purposes by 
the Franktown Irrigation Company. 

As a condition to lun·ing the application approved, 
the il'l'igation company stipulated that it would place 
a Parshall measuring flume at the point of diversion, 
and also one where the diversion ditch emptied into 
Ophir Creek and still another one where the water 
was redi \'erted £rom Price Lake. It was agreed that 
the Irrigation Company would assume a 10 pereent loss 
of water in Ophir Creek and Priee Lake, and that a 
water commissioner, approved by the State Engineer, 
would be engaged each season. 

On ,June 10, 1946, the Virginia City \Vater Company 
deeded application No. 11624 together with 5.5 efs of 
the watC't'S of North Creek to Henry E., Hoy F. and 
Edwin Heidenreich, represt>nting the Franktown Irri­
gation Company. On ,July 24, 11H7, the Heide11reichls 
deeded Permit No. 11624, together with the water rights, 
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to the irrigation company. Subsequently, on February 
14, 1955, the State Engineer issued Certificate No. 4217 
under Permit No. 11624 in the amount of 5.5 cfs of 
water to the Franktown Irrigation Company. The cer­
tificate provided that the irrigation company could di­
vert 1.875 cfs of water during the months of June 
through December and 3.625 cfs during the months of 
January, February and May for the irrigation of 
1969.39 acres of land. 

Because of snow conditions in the winter and spring 
at the higher elevations, the irrigation company very 
seldom is able to get the "\Yater from North Creek to 
Ophir Creek and from Price Lake to Franktown Creek 
until late in the spring of each year. As the company's 
di,,ersion point is about 1,000 feet higher and 1% miles 
distant from tlw old water company di \'ersion, it was 
not able to obtain the total water rights it purchased. 
However, this added supply of water, short as it may 
be at times, has been of great value to the FranktO\vn 
ranchers. 

On September 14, 1951, the Franktown Irrigation 
Company, feeling that it should protect its vested rights 
to the waters of Franktown Creek, petitioned the State 
Enginrer to make a determination of the relative rights 
to the waters of Franktown Creek and trilmtarirs. The 
petition was granted, and the State Engineer proceeded 
with the adjudication. On July 11, 1960, a decree was 
issued by the Second Judicial District Court of Wa­
shoe County. The decree granted the Marlette Lake 
Company 10 cfs of the water of Hobart Creek and trib­
utaries abo,-e the Red House diversion and to the Frank­
town Irrigation Company 37.09 cfs of the water of 
Franktown Creek below the Red House diversion. 72 A 
certificate of water rights in the amount of 10 cfs \\as 
issued on .Tune 5, 1967, to the Marlrtte Lake Company. 

It should again be pointed ont that Hobart Creek 
and Fmnktown Creek arc one and the same. The stream 
is g<•nerally called Hobart Creek aboye Red Honse, and 
Frankto\vn Creek below. 

Purchase of the Sierra Water System 
by the State 

The next episode in the long and int<•resting history 
of tlw SiPITa \YatPr supply for tlw Comstock involn•d 
the pnrcha~e by tlw State of J\enHla of practically all 
the assets of t h<• Marldt<· Lake Company. The Federal 
Gon•rnnw.nt contract for the missik-testing program 
ha,-ing failrd to materialize, tlw Cmiis-\Yright people 
\Y£>]'(1 no long<'r intPrested in their watPr-supply pro­
gram, and desirrd to dispose of the Sierra \vater-snpply 
systf'm and its \YalPrshPd lands. The seqnruce of C\-ents 
was as follows: 

On February 8, 1 D(ti, 1\fr. H . • T. Knell, President, 
Marlette Lake Company, by letter addressed to Edward 
KrusP, Supcrinh'IHlent of Buildings and Grounds for 
the State of NenHla, offered to sell the assets of the 
l\Iarlette Lake Company to the State for a price of 
$2 million. 

Mr. Kruse, in tt letter to Governor Grant Sawyer 
dated March 15, 196:1, recommended the purchase by 
the State. He pointed out that in 1D59 the State of 
Nm-ada and the Carson City \Vater Company had 
entered into a 20-year contract \Yith the Marlette Lake 
Company for a,ooo,ooo gallons of water per day, which 
prO\'ided that the Stat<· could purchase a maximum of 
1,000,000 gallons per day and the Carson City \Vater 
Company could purchase 2,000,000 gallons daily. The 
\Y:tter would be conyeyed by the State's pipeline from 
The Tanks. Tlw \'irginia City Water Company like­
wise had a contract to purdwse \vatPr from the Marlette 
Lake Company not to exceed :300,000 gallons per day. 

In his letter to (}overnor Sa,Yyer, l\Ir. Kruse went 
on to say that ::\Ir. \Valter Heid, a licensed <'nginerr for 
::\IariPttc Lake Company, statPd that under normal op­
l'ration conditions, the system had a capacity of 
7,000,000 gallons per day, and that with certain im­
pron~ments the production could be 10,000,000 gallons 
daily during highest demand. 

In a lett{'!' to Ed Krn::;e from the Southwest Gas 
Corporation, \vhieh had purchased the Carson \Vater 
Company in 1960, it was stated that the Carson \Vater 
Company had been appronclwd by thr l\farlette Lake 
Company with an offer to sell its properiies. The letter 
stated that since Marlette Lake is the principal water 
source for the State bnilding complex at Carson City, 
and is also a source of supplementary water for the 
Carson \Yater Company, it would srem pmdent that 
either the Carson \Yater Company or the State of 
Kevada should purchase this wry ,·ita] asset. Mr. Kruse 
had preYiously asked the Southwest Gas Corporation 
for an expression of interest in possibly purchasing the 
Marlette Lake Company assets from the State of N e­
vada, in the en~nt the State should purchase the proper­
ties and later decide to sell. In answering, Mr. Laub of 
the Southwest Gas Corporation stated the company def­
initely would lw interested in such an arrangrment, 
"-ith the qualification that should tlw State, at some 
time later, decide to sell, the price which the South­
west Gas Corporation might offpr must necessarily be 
based upon thr assPt value of the water rights. Laub 
furtlwr stated that his company 'vould not necessarily be 
bound eitlwr contractually or morally to offer a price 
equal to tho price that might han· hern paid by the 
State, should inwstigat.ion disclo:-;<' sn('h price to ha\'e 
!wen excessin•. 
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FIGURE 26.-Signing of the agreement between the State of 
Nevada and Marlette Lake Company for the purchase of the 
Sierra water system June 12, 1963. Standing from left to right 
are Robert L. McDonald and Donald L. Carano, representing 
the Marlette Lake Company. Seated (left to right) are Wil­
liam JJ. Paul, Deputy Attorney General, Hugh A. Shamberger, 
ex-officio State Land Register, and the late D. W. Priest, 
Deputy Attorney General. Photograph by John Nulty. 

After further negotiations, primarily between Mr. 
Kruse, representing the State, and the Marlette Lake 
Company, the company agreed to accept a price of 
$1,650,000. 

The Nevada State Legislature was then in session. 
After fully studying the assets of the Marlette Lake 
Company and the necessity of preserving the watershed 
and the water rights and facilities for the State, the 
Legislature approved an act authorizing the issuance 
of $1,650,000 of the State's negotiable coupon general 
obligation bonds and their delivery to the Marlette 
Lake Company, a Nevada corporation. The act au­
thorized the State Land Register to execute a contract 
of purchase for such properties with the Marlette Lake 
Company; the bonds were to bear 3 percent interest, 
and were ·to be redeemed in 20 years. The same act 
created a State Bond Commission, composed of the 
Governor, Secretary of State, and State Treasurer. 

As ex-officio State Land Register, by virtue of being 
Director of the Department of Conservation and Nat­
ural Resources, the author executed the agreement with 
the Marlette Lake Company on June 12, 1963 (fig. 26). 
The property consisted, in addition to all water rights 
held by the company, of some 5,378 acres, of land, in­
cluding 80 acres at Five Mile Reservoir and 3.1 acres 
at Lakeview saddle upon which the caretaker's old 
house, built by the Virginia City and Gold Hill Water 
Company about 1873, is situated. In addition, there 
were included all road easements, flume and pipe ease­
ments, and the easement from Five Mile Reservoir to a 

point 100 feet east of the reservoir, where a water meter 
has been installed. The Marlette Lake Company re­
tained about 300 acres of land located immediately 
southerly from the Lakeview house (fig. 18). 

In order to test the legality of the agreement to pur­
chase, the State Bond Commission, by resolution dated 
June 12, 1963, refused to issue and deliver the State's 
general obligation bonds on the grounds that it had 
doubts as to whether the purchase of Marlette Lake 
Company properties came within the authority con­
tained in the second paragraph of Section 3 of Article 9 
of the Constitution of the State of Nevada. They fur­
ther stated in the resolution that it would create a 
public debt in excess of the debt limitation provided 
by the same Section 3, Article 9 of the Constitution. 

Thereupon the Marlette Lake Company sought a 
writ of mandamus to compel the State Bond Commis­
sion to issue said bonds. The Supreme Court of Nevada 
held that the agreement for the purchase of the proper­
ties was valid. 73 Following this, the Marlette Lake Com­
pany executed a deed conveying the assets of the com­
pany to the State of Nevada, excepting the 300 acres 
of land heretofore mentioned, south of the old house 
at Lakeview. 

CONCLUSION 

Following acquisition of the Sierra water system by 
the State, considerable work was done by the Division 
of Buildings and Grounds in improving the water-col­
lecting facilities. In 1966 there was not enough water 
in the Hobart Creek watershed to supply the water 
needs of Carson City. To augment the supply, a pump­
ing station was installed on the east shore of Marlette 
Lake, and water was pumped over the divide to Hobart 
Creek. Again in 1967 the pump was utilized to convey 
water from Marlette Lake to meet the water demands. 
The old wooden flume from the east portal of the tun­
nel was replaced with a steel pipeline. Although the 
tunnel had caved in in 1957, about 400 gallons per min­
ute of water continues to flow from a spring area within 
the tunnel. This water, together with the water from 
some of the side canyons, is conveyed by the pipeline to 
Hobart Creek. In 1968 The Tanks were torn down, pre­
sumably because they had become a fire hazard. (See 
fig. 3.) 

In 1967 the State Legislature authorized the Legisla­
tive Commission (Senate Concurrent Resolution No. 21) 
to make a study of the Marlette Lake water system, its 
present and future requirements, and report the results 
of such study, together with specific recommendations, 
to the 1969 Legislature. The Legislative Commission ap­
pointed a subcommittee to make the study. This study, 
Bulletin No. 79, was prepared under the general super-
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vision of Russell \V. McDonald, DirectDr of the Legis­
lative Counsel Bureau. and was submitted to the 1969 
Legislature in February 1969. This report is an ex­
cellent presentation of the available facilities of the 
Sierra 'vater system, and contains some of the early 
history of this system, together with numerous pictures, 

along with recommendations to the Legislature. The 
19()9 Legislature authorized the Legislative Commission 
to continue its study, and to advise the next session of 
the LPgislature ( 1971) ·with regard to the administra­
tion or disposition of the several elements of the 
Marlette Lake water system. 
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